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ABS TRACT 


One of the aims of this study was to investigate 
and identify the personality dimensions believed to be 
associated with achievement, attitude and sex in mathe- 
matics learning at the grade eight level. Another purpose 
was to determine whether or not a better prediction of 
mathematics achievement, beyond general inteldi cence, “couled 
be found by the use of attitude-to-mathematics and 
personality scales. In addition 12t was an aim to determine 
WEEMS Onl ELeant prediction GL Attitude Could be cained 
Dy Using personality sand achwvevement scores, 

The study was designed to compare six personality 
BLeimvss VOMiMaNnce, soOChaAbDl lity. o¢lt=Gontiol. Communadduatye. 
Hilexabitity, sand Pemininity tor levels: or achievement, 
attitude and for sex. One attitude-to-mathematics Scale, 
Sixes caless or the, Cali pormia Psyenolovicals Inventory. and 
two modern mathematics achievement tests, each at a different 
taxonomecG level, were administered. Correlations were 
computed to determine the relationship among the variables. 
Three-Way Analysis ot Variance was used to compare levels 
Gh (tie Vartabdes sand) to analyze the interactron ericcrs, 
Stepwise Regression Analysis was used to indicate, in 
Adaugrons to imtellagence. the personality traits sthat, are 
associated with mathematics learning. 


Li was sound that sipniti cant dit rerences: 1m, mean 


yeu) 7 
_ PaaS ‘of Pisani. 
a sd of bevatied sno rename yrelsaoeteq oda ain 


-eilfem ai xe2 bns ebesitis Iaomey oE828 ‘doiw ti ye38 os 
. - . 


szpogiygq Teds onA Level trigie oberg sits $e guieraet 4 


tc portorbstg rested & fom 19 serisedw omy 


bLisos (saasgeliogns Tezenes bro ved frombveidon ae 


Bus” So isanerisem- -ot-Sbusiits to sen sms « awed 
edimpetab os mis. ms 2sw tr notaibbs al -eelspe erate m 


‘pontsg od blood sbusigts to mostotberq tnsvitingie epee 


a 


> 


,2atose tasmeyetios bas ytilsnoereq goiew : 


: 


vtileaoetsg xfe Saeqmoo of bongiesb zew vbute. omit 

“ustianmmod ,Lorsaol-tiee Gilidsiooe ,ssaeaimot etnen 

_imemeveidos to eLevsl 10% yintnimsd 5x6, cel tdins: 

,ofhoe epitemgdism-of-sbutisis nO .x92e tot bas cbus 9m) 

Bas yrotasvn! {sstgoflodoyed. sinrotiiso eft'to esleoe 3 oe 
tmsietith s 3s Ades .eF29t ibhdven die eoitamedtam mrebom ) 7 


i 
ST4W sakes Pewteu betotecurmbs Stow fevel aikmion st 
r 


Jasldsdtsy ald gaonls qidenoitsiox ait satmyateb of enmas — > 
 efevel et sqmo7 of beeu 2sw sonsrisY to e2teyleah or 
,etastia Hoisaetetai ods esylens o7 brs ostinanalts 
at asteothat or. bean 2s zteyisnA notzestgeA ice 
ome ‘ted etiexs Gilenoersq “Sit “c9omagillesat oF ine if ' 
apse oo driw b on 

me een - paige asin no 
a 


> ie i. 7 _ 


lv 


Personality trait scores existed among Jevels ot achieve- 
ment “and atGtitude,-and that several of the personality 
traits contributedyiover and* aboves genéralpantelilipence, 

tO achievement’ in’ mathematics. Achievement >and: Self- 
controlPwere the? larges t= contributors<totpredittionoot 
attitudes *The*€omminalaty and>flexibility stalestalso 
COntributed@sienitficantily to prediction of attitude. 

Sex differences were associated with personality differences 
which, combined with the above findings, led to a number of 


potentially useful implications for mathematics education. 


fie aH ay agit 
pep 


pes enre snaothen 0 Y yita a ct oa 


egona7 HF ib” vg cement sg. se al 
to radmin & of bel egmtbaid, away a ee | 
nb IEOUBS sousiinodten 10% enoitaotiqné nie 


r a a r ay . 
-_ ‘on: me Jat 7 i a 7 
pte artes nisnieey i 7 " 

sl “n 


a) 
iy 
i 


< 


ACKNOWLEDGEMENTS 


Me writer wishes to express his appreciation 
tol Dr. SuPpsmgurds oni tori hasfpeuidanceranidkinterest during 
the=preparationMor this study. yAppreciation isyalso 
expressed to the two other members of the Thesis Committee: 
Dr. Kass andr PrenNeute lds 

l Aangveryegratetulyito myagwiee, Ann, tor her patient 
understanding and varied assistance in the preparation of 


this .thesmse 


2 
er are sie a a q 


ati eb moisetoergeh pare i 
peertimmod | 2ieedT odd to aveimen xottto. ows: acl 
biota wae Gite 


jneissg cai, tot ea .otiw ar os {uteserg wie ee s) “ah, 
to sofsstsqetd ont mi sonsdeiaea beitsy Bas g 34 


TABLE OF CONTENTS 


CHAPTER 
les THE NATURE AND SIGNIFICANCE OF THE 
PROBLEM 
Introduction 
Statement and Discussion of the Problem 
Sloniticance Of the Problem 
Limitations 
Glariricatlonlsot. terms’. 
Preview Or the Thesis 
pee REVIEW OP THESRELATED LITERATURE. 


Ime roduct1 on 
Achievement Studies 
Attitude-to-Mathematics Studies 
success-Fallure. Studies 
Parental Expectations and Teacher 
Pececes 
Personality Studies 
Sex mtudies 
SOcro-Eeconomic Studies. 
Rae a THE ANALYSIS AND RELEVANCY OF: THE SCALES 
AND TESTS 
the Galrtoriia Psychological Inventory. 
The: Achievement Tests 


The Attitude-to-Mathematics Scale 


PAGE 


sel 
62 


y) ADAT ror 
7 | — :  Madaodd 


{ é Z : ; : . 
ge lan. Ae Ne) tes ole he noisoubor scl ’ 

h mofderd edt to moteeguoeid bas somesnes | 

8 og, makdord edd 2o somsatbingee \ 
OL ; we ; . . srottsrinit S 
tf k 4 ; E _emreT to noitsortirsld ; 
Sf atone . el2edT odt to woivetd oe 


er aU PAMATIU GATAGSA SHT FO WHIVEA : ; 


zf : e . : * . . noit>ubor sal = a 


él : ; 7 : : esitbuste tnsmevelinoA 
TL , : seibuse 2orssmedseM-ot -sbusis tA 
BI : , _ asibut2 otulrst-eesooue 


yodoseT bas 2noitstaoqxd I[staorst 


bS - 7 ; ; ; : : siosnaa 

0z : 7 7 Oe . 2erbute yitisnoeie4 
re ee 
ve ; = : ; . 2etbutd 2 imono2’-0i902 


2H1A0@ SHT 40 YOWAVEISH GMA ateydAma mel 
ab eo tr a wae , aveaT ai “ee 


Wit. 


CHAPTER PAGE 


LV EXPERIMENTAL DESIGN AND STATISTICAL 


PROCEDURES ‘ : ; ; 3 ; : 66 
Thet Experimentads Designs, . : : : 66 
The Null Hypotheses . ; ; 5 é 68 
Hypothesis’ [ ; : : 5 ‘ : 68 
Hypethasasi il be : : : ; : 68 
Lypothesas?s lider: : : : ‘ : 69 
HypothesisidwW oe¢ 5 ; é ; : 69 
Hypothesis V : A : ° 4 ; 69 
The Population : : : : : 5 70 
Samp linge andy Collectings Data .. : ; fal 
Statistiucal@MethoddotoVatathnalysis . 74 
Ve. EXPERIMENTAL: RESULTS ‘ : : : a 79 
Introdnetiont* ; : : ; ; 5 if 
Partanrs Experimentals Resultse -_ Pearson 
Product=Momenta Corre lations. ; : 80 


DeStriptionsofiithe) Format for Reporting 


Three-Way Analysis of Variance Results 81 
Hypothesis I : ; : : ‘ ; 82 
Hypothesas) 11 5. : : ; ; ‘ 83 
Hypothesas) lids : : : ; : 83 


Part) B:xExperimentaleResults Using the 
Entire Sample and Achievement A3 : 85 
StatastiucaieResulas. for, the, CPl,Selt- 


Control Scale : : : ‘ : 85 


\ 
ee wi! ; i mae 


: 14 


a0 Mey dors & ngizod Fesnont emia edt 
ae 
rp reds LG (an ane coeedsonyt Liu oft 
80 : . , : : , 1 afeorzoayt 

83 : : Awe a Maud Wee eizedsoqyt 

e¢ ; ye ; . ILI eteedtoqyH 


2d : : : : : . WI eteedsoqyH 


23 ae ebesiiroaet ; 7 

OT go Os A ieee mare ont ne “wh 

IX ; ; . gis0 gmitzell[oD bas gatiqnse a ", 

LY . eteylsoA stsd to bodsomM ispit2iser2 7 ny 

ey SUK JATVEMIREa 

ay Ee a eee 7 
foztset - atiu2sd Istmemitegqxd :A*t1sd i 

08 <li ,enoitsierrod tnemoM-sJoubord 7 


gnitioqel tot ssmro% eit to sotsgrtoeed 
[8 etivess ny ne et 


CHAPTER 


Statistical, Results 
Dominance Scale 
Statistical Results 

Socaabi lity Scale 
Statistical Results 
Communality scale 
Statistical Results 
Plexpbidasty icale 
Statistical Results 


Femininity Scale 


Entaressample and Achievement Al 


NO’ & 


for 


tOw 


for 


Os 


the CPI 


the CPI 


the CPI 


the CPI 


the CPI 


Part Ce Experimental. Results. Usang the 


Statastical Results for the. CPi 


Self-Control Scale 


StatisticalsResults 
Dominance Scale 


Stata stical. Results 


Sochabi lity. scaler 


Statistical Results 


Communality Scale. 


Statasticad. Results 


Bile xa Dal. tyocayke. 


Statistical Results 


Femininityyscale 


iG 


mo 


fom 


for 


oT, 


the CPI 


the CPI 


the CPI 


thes CPI 


° 


the CPI 


Vila 


PAGE 


86 


86 


87 


88 


90 


eel 


all 


OZ 


25 


G3 


95 


sly 


Iq) oft tot 
ae ohn ytitidsioe® | 
19) offs rot etinesA [goidetsaye 


v8 > , en efsx2 vi tisnumnod : 
“a trolly | Lary) 
199 odt 10% etlueoh Isvitetisse att 


88 : : ; ; oisze yriidixell 


19) sdit +02 esiuesr [spistettss2 > . 
oe : : pian ee olsse vi ininimet 7 
efit gaiel etiuest Istnomixveqxd +0) 2184 De 
£e . fA taomeverdot bas ofqmpe otisne : 
19) 9odt tot etimeed Inoitetsez2 a 
£e : ‘ ; 3 efso2 lortnod-tise » 


199 sdt sot et Luzed isoitetisite. 


$e De ea oe | | eke eons tiimotl ; 
if) eds ot etiyesd Lapiteits7e | ; 


sof yh) Se EBeRi nde tideeoese 
. 149 edt 10d 23lue0h sept 


CHAPTER 
Part D: Experimental Results Using the 
Entire Sample and Achievement A2 
otatustucal Results: form the CPI Self- 
Gomeroly Scale: 

Status tucal Resudits: form the? CPi 
Dominance Scale 

Statistical Results fomithe “CP I 
SOC vabrlity iScale, 

vudolstical Results fom the CPi 
Communality Scale. 

SuatrStacal ResuIuts: fom Cite, CPi 
FACXMID ity wca le, 

Suabustical Resultgs Gor the: CP 
Femininity "Scale 

Explanation, “of the Apparent Contira- 

di Govonwor hinidinegs. on the Attitude 
DrmMension Or Parts. Bea tard) =) 
Pant (eer aperimcmtaeenesu Les aUSmme  ta.02 
Straciwvedeand sAchie vememe es ly FAZ 
Sta tits Cre aeehe Sthats. 1 Or tthe “CPi See = 
Controetl Scale 

Stats vincale Rests) 101 9bie #GP | 
Dominance Scale 

St@Persitica PeRhesudts. for thievery 


Sociapw luaty 5 Galler 


Lx 


PAGE 


oF 


OF, 


98 


98 


99 


og 


100 


hay 


104 


OS) 


105 


106 


ae 


Myf 


eae a 
sis griield atluzed Tepnsmireges 70 veT _ 


ch tugmayetiod bos slquse Sriiad 


fen 19D asdf rol etiyesA Leos pyepeyee 
.Sfkoe forthe) —. 
(a) sdt vor ex ives book terrese 
» SbBSe scien nod 
[9 sfy Tot 25bsashn [sditeiaete . 
biphe yITisdsiooge 
[19 odx tot erliead Isoetetisra 


sLesd: ysi Leanninnel 


yy) git tok ek lueetl fevitetysete 
. . 5] Boa pei cit {GEL f ¥9t* q 


14) eAs°rot e¢tiuzsH Leortertase 
aleoe VItni nis 

-exvinod sSusteqqA edt to noitensfaxa 
butitstA edz no eyntbari 15 oe ie 

; G@ bie D .8 2¢re% rot aoLreronid 

. 1 grrevoetibesa 
. SA ~fA tasmoverdoA bis herhiserse 

-3 fee 199° ss xor 4 heen [soiseites2, : 


193 eit 107 et iueod estrone ie 


. . * ” 


Daly Pa : 


19 sis rok aati 


intasmrreqed 2a 2184 


ois fortnod : 7“ 


rei sone cot - 


7 


CHAPTER 
Dodtistical Results for sthesce! 
Communality Scale 
Scatistical Results for the CPi 
PlexUpiluty ocale 
Statistical Results for the CP] 
Femininity Scale. 
Analysis ofestudents in? an, 1.0. Range 
from 110-120 Tested Within A2 
Biter sitiea Results: Lometie. Cet 
Deda COM Ol eocale 

Stdels SlCalw Resid ts ormcie mara 
Domimanee ~scale 

Statistileal Results or thes Gri 
sociability Scale 

StatiotrealRestUltUsm tot. cliemCr 
Communality Scale 

Seacistucalenesulcs Ore Cac Gr D 
Pilexabilla ty scale 

Dita ti sloalehes itl Com Lor sulle scr 
Femanani ty scale, 

Analysis sObeotuden toms tile: sul ynQs 
Range 95-109 Tested Within Al 
Statistical Results for iheyePa 

Scalese oe Ue Cont rol, Dominance: 


Soclability, Communality. 


LO7 


Oy 


109 


110 


Liz 


Th 


eS 


x - wy 
ea —s > $ 7 . 
; : - ; aauneae 
- a goA4 = a i ae bs : Arh. 
195 “es ioe | atbatvase iy 
; vor , . ; = , aiee c yals momma’ -_s 
; & 


1G) sHt 107 24 ized reateeites® 
Vor elas: gil idiseda 
197) sHt tor. etigess Loo ftetfate 
B0f : ohpoe vt Drininet 
sgneH 10,1 ma Mm stmobute® to ereykeaa 
OOf ; SA ordstw bes2er OSl-Of1 moxd 
ra) edd sot esivess Leoitentete 


“Vie 


4 

Sars 

th 

=) 
oa 
2) 


— . 
0b ° 4 . - ~ - = 


|} 


eo! ; , Sleoe sonencaot 
199 od¢ vol e2etiw2st lez,etertaye 
Oif ; : sfso2 yiclidsiooc 


<>. . ; a Jd a 
19) sat xr0Ot e2rxtuzs Lesitectsda 


» 


Eis : ; : ofead ys risnumuol 
tq) oft xv6Ot etivesd [seanitettate 


gir 5 . afsoe yrrlidixelt 
109 odt rot etiv2eh [sortetstete 


Sis -) 4 bo Shee apeeinet 


- O.l sat mi etnshuse: to erexiank 7 
ee ELL |. tAonkdakw Beree? COL +28 aaa at 
: 19 ont +02 eaigesh fapigees “al 


.SOmBMEMOD janine ofase 7 


. 


sno wmMOD ‘Lidetse2 


a er : 


i 


ane 


CHAPTER PAGE 
platistical Results tor the: CP1 
Plexi pility ocale : : : : eS 
Statis trcan Resuluss ror tie. Ur 
PeMmininaty scale. : ; , ‘ leat bs 
Malysi1s Of “Students in thre I/O) Rance 
a= L09 sles ted Within AZ : ; ; iG 
DeaduustacalekResUlts “ror thie ser n 
Dedles woClICOnerol a \Womiarancer 
sociability, Communality, 
Plexibility, and Femininity ; i) KG) 
Part; Experimental Results” of the 
Stepwise Regression Analysis) | ; IAS) 
Statisicreal Results tor the Prediction 
of Achievement Al ‘ : : : dla y 
Statistical Resuits “ror the Predivetion 
of Achievement A2 ‘ ; : : ee) 
btatistredl Results “tor the Prediction 
OplAchTevemenon As , : : 3 baie) 
Dcates tical Results or tie Predieci on 
Ot VAG tudes. : : : , : ical) 
Vil CONCLUSIONS, INTERPRETATIONS AND 
IMPLICATIONS FOR FURTHER RESEARCH , 1) 
The Aims of the Study ; . : : a 
Personality Varvables as Related to 


Inte liagence: : : , i ‘ W2r2 


noLigo robs 
é 


norszorbet4 


~ i » 


1 ed7 Ab 2onebire 16 -ateyient 


HOM wean AaUTAY: dl ad, aa Ls L 


of ‘botkten 2. 
sees 


le 


ods de aaa icons “Iz 
: ,) etee® gitedeeea ine 
ats 101 et inzH rasiveiseke 

“eig24 va NEHER _ 


i insgesY COt-8e 


AL Wins 
nt pines (eagrvetsate 
iaod. . Uegatngd=s1ac’ 2 ee6head 
hus. {pi lPasioee 


| a ha 


; bd 
hme © Ree ae, | Le3 Hemnrg ayy! 2 3se4 


2 
ievient qotgeotegsh Setwysic ee 


7 
ae 
7 
_— 
> 
efit 404 BalaesW Isoreeniese «© ).0 


tA’ tndarevetiigA to | _ - 
sit°10t srloean Lesiseisage 7 
Lil i 

SA Srenm4avertoA to _ 

sit rol eT iuast. laviverTese 
*\ themevsidaA to: 

sur 19a atiueo’ daottersave 7 
: shut tstd 4\ 1g. > 


lat eNO Ts TIAA TT io ROMO HA 


i ‘ ybnde? gt a am i A sf 


al 


CHAPTER PAGE 


Personality Variables as Related to 


Attitude and Achievement Levels . WN ae 

Corelus von. j : : : : : ‘eee el 8 
Implications for Further Research . aS 
BIBLIOGRAPHY. : ; i : ; ; , . 146 
APEEN DI AT : ‘ j ‘ ; ; ; : ao 
ale Sa stOg ee arta, A ; : : : : ee ao Cy 
ables er Orb ar tacb.e, : ; : ‘ : ‘ e On 
ap bes at Otel art 0 : : : ‘ : 3 eo 
Maple Set Or oat tebe. : : : ; 5 : eepetbena 
ale cee rOt sr ar tothe, ; ; : ; ‘ : Syke 
Tapes stOr Paint, ee. : ; 5 ; : 5 ecu 
APPENDIX BR . : ; ; f : : ; : ty ales 
Mathematics yAchtevement Test Al : ; ; ae el 
Mathematics Achievement Test AZ : : ‘ eee) 


Ane Atta tude te Mathematics Scale , : ; : TRIALS 


i ee 


ax 


oF as 


as ohare 2B aoldeatay a tanoet 


| a 
est . . alsvel tcamaysinol bine abs tah 4 a 


; 
Ph : 7 : : ; , ; iokedisand. _ 


nbd : . iiorasesd vetted tol enodseotbqmt 
HL? a ww ee ARDOWMET 
Yt) nr ow, ee 
ed , A tred vot | 
20 § #359 *ok 
pi . S>o289 tot 
; ,_ & +88 ve? 
| - » & treo 40F 
v Ietys? sok 


t +2a. Fae S¥ 4 igok 2D 076 
a 
CA 1£8T-roasmevsidoA zo Trgs 


i 
as 


eaxcbmonta od shus isd 


LIST OF TABLES 


TABLE PAGE 
te Format of the Factorial Design : : : 15 
Div Components Analysis for a Three-Factor 


ExXpe VLmemt. will olhnee Fetects Beine 


BEXC Cy a. ; : : : : : : : ih 

RES Reacson Puoduct-Moment Correlations: Using 
theege Ot ieicasoamprlca, & : , ; : oa 

L Ves Pearson Product-Momen ‘Comnelat ions sUsane 
the. 40); Range. 84-94 : ° : : ba 

Wes Pearson Product-Moment: Correlations: Us.in¢ 
Ghe, deOnesRaroe. sO) : : 7 2. oO 

Viliy Pearson Product-Moment) Corre lati onse Usa 
Giice Oleean cers) k0 = 1eZ08 7, : : : ee on 

Viel: Pearsons )reacucte- Moment \ComnelacLonsesUs in ¢ 
thiegt Ore shanoes Ula 56, ‘ : ‘ » hoe 

WAR IRIE Three-Way Analysis of Variance on the 

Sela Gombnols Scaiie, - ; ‘ : ‘ ese) © 

Tex, Comparisons Between Ordered Pairs of Means 
en the Self-Control Scahe. Scores 5 ~» es 

x, Three-Way Analysis of Variance on the 

Dominance Scale ; : ; : : «| LOA 

ee Comparisons. Between Ordered Pains of Means 
on, the, Dominance, Scale, Scones, .. : «) =yo4 

ALT. Comparisons Between Ordered Pairs of Means 


on the Dominance Scale Scores ; ; . 164 


~ T 
Hot 


hal 


2ngoM to 2fped bstTshrO nsewioee picid ae 


poset, to. 2 sb beat ster siepie ot 


ve = 7 : 


rem ; i a 
2aLAT : oO Tal; : 
7 es 7 


: . . . eo 7 
qi2ed Lertatos4 sit 10 temro7. at 


. ° J 4 x 

sojopi-seTnt & Ob cbeylen at arto gmoD : it 
- 

ef 2f242) 2 esd? 114 ,toomiveqx 


vuIS 
oni 


oS , 
: : : . borat 
gore : ennige terre? tragol-Fo0her™ nogztB 94 , 
r - 
« , p 7 
el aqasa. shia «end - 
aie 2enoiitel sf rod) Puswol oN boTt woeTs 34 
} ; bebe sgand .0.1 ont 
mr eu. 2ito ors +" OD J ene -toubhots vwa2tes9 i 
= i 
Oup-72 auneh .D.1 gla 
gnrell 2noithisi700 PRenon- foubord moopresd 


OSf0L2 Sansh JO.) sat 

: ia 

omtel enoerre laiz9oJ] 2a aM. Tauber 'no2tesd : If 
— 

j6l-(S1 egnet 02h sf 

if io someirey bo 2Feytenk Mei-set av 


. sfe32 1ottao)-tiee 


26%0n2 6fsor loganote irer silt ‘io 
: 


aft mo SDnBLasY Jo epavt he Usd os 
e out eiacsier ve 


et 


’ . * . s -* 


— 


TABLE 


APD ie. 


XIV. 


XV. 


xWI. 


AVL. 


AV DIT 


AIX. 


LOS 


© Ge, 


KADD, 


Ae 


RADY. 


Three-Way Analysis of Variance on the 
SOClability Scale 

Comparisons of Means for the Sociability 
scale Scores 

Three-Way Analysis of Variance on the 
Communality Scale 

Comparison Between Ordered Pairs of Means 
on the Communality Scale Scores 

Three-Way Analysis of Variance on the 
Flexrpility ocale 

Analysis 7 of Variance f0r or1mp levbi tects on 
che ™Plexiba laity scale 

Analy sass ore Variance: fOr Simple EYtects con 
the riexiba lastyescale 

Three-Way Analysis of Variance on the 
Femininity Scake 

Three-Way Analysis of Variance on the 
Sselt-Control seale 

Comparisons Between Ordered Pairs of Means 
en The Sels-Control Scale scores. 

Three-Way Analysis of Variance on the 
Domamanice= Scale 

Comparisons Between Ordered. Pairs of Means 


on the Dominance Scale Scores 


peek ay 


PAGE 


165 


A ore 


166 


166 


167 


167 


16.7 


168 


16:9 


170 


Ly 0 


Sii2) 110 sonuihrn’ +0. ik Mate nf. ena Trix 
oa 7 


a alsod yas Lidpiod’. - 


ft wot aseeM Oe oncieit eed 


ft 
oO 
a 


-sy%ou? slat 


edt no “Sone trby. fo 2Leni nor ysw- soTdT 


aal”. afes® yt i bensmmiod 
aie 5 10 64 WEetpSbTY Ween $4 noziteqnal a 
aad. . entes2 lege vi ifeauimioy sao to oo 
. : 7 Pl a 
aot {a LS pa ees ‘a av en erevienh Werks -satat 4 
al, ; ' slaocd Vtrhodrxett f 
47a slant yo? some its) to ebeybernr 
SA . = 
7 ; Py - : 
sfeue “trliclkxes’ ens 
no exasiad slate. vost) Syaertsy ie eraylens 4 
+ bat oe a 
af , d ' 4 , a{n52 yitlidixsid hs : 
S 
; aa 
“hn ie tr : 
4d2 no s2ns8iiey 10 eLeyreie % ?- 991i 7 * 
af : alas@ vIini ncn 
- / ae 
Sis im eyjipcrel’ 2oO.2pe flesh ysavi-seyat - (x 
eae 
eer . ; ; ; . ofese Lowrmneo-tis® + 
» - i= 
enee4 Yo 2rist bersbs)) neswisd ehoertegqmal 
POL. ; 251057 sigae lontaoy-itee oft ato 
sit a6 Ss5apiis¥ to eieyvifah a 
Pam OOD . ‘ , 4 : _ oieaa, canner! 
_ ~ angoh Yo enced ‘baxayno noawte |e 
ee 


: 


: ats | ‘oro es i oilt 

_ hk rao oo nee 7 rt 

a 7 i ou 
7 


Dar 


— * 
: is 
yw 4 


XV 


TABLE PAGE 
XXV. Three-Way Analysis of Variance on the 
Sociaba bity scale i ‘ ‘ , , op ED 
XXVI. Three-Way Analysis of Variance on the 
Communality Scale : , , : : bere 
MOOI TS. Comparisons Between Ordered Pairs of Means 
on. the Communality Scale Scores: « ; oo ee 
2 OI RUAD, SIRE AMei sy Sst ie Variance tO iommple “Et feets. Onl 
the Communality Scale ; : : : . eS 
AAAS Three-Way Analysis of Variance on the 
Plexi br lity Ss Cale ‘ : : : : eS 


XXX. Themanalns vs io Var lance: "for “simple 2itrtects 


Chimctch To xt ty soc aue, , ; . « lA 
XXXI. Comparitsions Between. Means: on (the Flex - 

bebliivetsGale Scores: : : ‘ ‘ . 174 
OO. Three-Way Analysis of Variance on the 

Femmlinity Scale A ‘ 5 : ; a aes 
OBIS Three-Way Analysis of Variance on the 

Sedim-Comurel scale. . 5 : : : a Le 
XXXIV. Comparisons Between Ordered Pairs of Meats 

om the Selim Control Scale Seores,  . eee #6 


XXXV. Three-Way Analysis of Variance on the 
Dominance Sica ler % : : ‘ “ ‘ eu lLey 
XXXVI. Three-Way Analysis of Variance on the 


Sorc aba lartya case : , : ; : s LEAKS 


oY or a 
‘ons io i tale 


ssnkizat to 2bente nul eueectt AW 
: 
ce 1. ate sif primo 
Ad. a sO Jj " 


ae | * * * ° #5 +2 


10 212569, DST abo neswest) enc eixaego iW 


he er . eanoge sisae vrilenummed ats no ; 
no sed : remid, SOk\ SanBiisy 10 ebeye tanh — 
20 singe (aisndme edt » 
adit no, s7nsitevY 26° 21 avai yew» solT 
a ae ‘ y ; _ ; sinue wpligdioeht 


ayyeite slLamie 1O7 sy netireyY 2oO: ereviean syit =. 


a - ° « ‘ ’ alse 43 fit oVy. 4] *t S73 no 7 
-ixe!4 ‘At oo siBalh As susan aso 2 8g J — 


Tae | ; , aanaued Shine mre 


sit mo e7nkrrsVv to elevisnk Sha-gevald — 
aigoe whinttnimed : 
- 


sant wo sonsivs) te elevienk vweWeosrdt 
: 
ATi. 4's alee > OP SEES hong no: Shee 


anes) Go 2tiet Barshi0 meew ou sank 
. 


acl... ,2arooe stxad ipxaennev eae bad 


su? 10 szusirey an esi ott 


TABLE 


XXXVI. 


KAXVITE, 


XXXIX, 


Xt 


EL. 


XO 


ALIAS 


xi 


XLV. 


AE Vas 


ALVILTS 


GTA. 


Comparisons Between Ordered Pairs 
OM te reoclabidmty Scale Scores 

Three-Way Analysis of Variance on 
Communality Scale 

Three-Way Analysasi «or Variance on 
Pike xen bat Joey: Seale 

Three-Way Analysis of Variance on 
Femiminity Scale 

iiree-Way Analysis: of Variance: on 
Sent Control socauie:. 

Three-Way Analysis of Variance on 
Dominance Scale 

Three-Way, Analysis ot Vari ancesom 
SOgiuabidity, Scale 

Comparasions Between Ordered? Pairs 
one Ehlers cocuabiaity Scales Scores 

Three-Way Analysis of Variance on 
Communality Scale 

Comparisons) Between Ordered Pains 
One thentommunadiny scale Scores 

Three-Way Analysis of Variance on 
Flexibility ss cade 

Comparisonsabetween OrderedaP airs 


onpthe Plexibilaty Scale Scores 


of Means 


the 


the 


the 


the 


the 


the 


of Means 


the 


of Means 


the 


of Means 


pov 


PAGE 


UB AAS) 


180 


ie 


Gre 


Meo 


185 


186 


186 


. 


a0R9 


or Bee 
2ne<e4 to aint batsh{0 aeay samen : 


267000 “elase yosl hie baw: ae - 7 


on a) . 
dV Ty 


a <a 
7 


43 ne sonkitsy ~ ip ecevioda jet condi? 


tie 
- a 


thy alave vy rieodmaed 


‘ ) é * i 
; ° 


alt no 23081 TEy, oe sre vi ene NS i eet - 

Het ; | ; . Stave ieee es 
ro idiveV tn e2ebevilReA aw-sor aT 

aI : ; et siso4 veintiamet 
afd o0-sonb I yEY oo -yeutamh yaw oat 

isl dat royaand’ 3462 


sock tet ta SLavViipsr eas setat 


Eu | tes Sunanemoib © . 
4 « * és 4 _ 
- 14 
303: He +;ssnn Pe yas! esievi shh (ei Cutis eee ere: 


re ; ; : . aleve ytididetied 
a tr 

gana? Yo evisi barsbal caswiae ano gitagmed VEX 

| a 

_ 


r a | 
aie 


vatav2 sisa® “iil tdbsocek Sah, ae 


iz no Soi@sireV Yo 2fevisna (Ba oowily, 
oe - bets. os +. » Sheae YO EDS tiamiao: ote 


7 
4 7 al ho 4 A _ ¥ i 7 ‘ 
2an5M ta e1isil bsisbiO. neowsed eho eee) eee 


os 7 


261 . -Beyes2 alsse yrthonumnmos, sy 
roy 


. il ies 
a4 ma s5neiiBv to ei eyigith 


_ a 


* ' oa i . . > ’ * i eae ~ t ri 
- ahi to aie Gotsbap a38 


El. 


byl. 


AVL. 


LIV. 


LV. 


EV 


BVEL 


CYVEEL: 


IX. 


LX. 


Three-Way “Analysis of Variance on ‘the 
Femininity Scale 

Three-Way Analysis of Variance on the 
Self-Control Scale 

Comparisons Between Ordered (Pains “of Means 
GHRthe Seine aeonerol SGalewocones 

Three-Way Analysis of Variance on the 
Dominance Scale 

Three-Way Analysis of Variance on the 
socrability, Scale 

Gomparisoms Between Ordered Parrs of Means 
ons themsSoctabiinty Scale Scores. 

ihreesWay andlysias <of Variance son tthe 
Communality Scale 

Comparisons Between Ordered Pairns tof Means 
Cnetihe (Communalrty Scale Scores. 

Three-Way Analysis of Variance on the 
Piexpbility S¢eaie 

Three-Way Analysis of Variance on the 
Femininity Scale 

Three-Way Analysis of Variance on the 
Seb Comtrolesocale 

Three-Way Analysis of Variance on the 


Dominance Scale 


XV11 


PAGE 


USi7 


188 


188 


189 


Cee 


190 


ot 


1o.3 


194 


785 


; aw 
a a 
— ; 7 7 - 

: i ; - 7 
efits ite soubérev a ai wine ay oat 


cal, ; : sos . ‘slask® preeias 


a 


; 


sit mo soneirey bo ehaxisinh (on sore - 


aL .. ; iat. = ; sikoz LoirnodPiee st 


arent Ho et iea baisbrO aeswred enoetrsqmod 

ee | ; ; sajope élesc lot2zaD3- Es¢ ott oP. - 
4 7. ~~ 

33 mo e5nELYEV to eieyleqh eu-avaet: : : Tt 

rage Pane. 2 - 44 a . - : 

@el =. ‘ ; ' ; 4 sleic Sotenrmou 

oi eate prev io <2ie snd veW-ssorar meen 

93 GV SI0h hse i Ley his ¥ I : haat ame 

Ol . ; } _. ; ‘pet Webiisrgee - . 

anseM Yo 21isd ‘bershyO naaytet efeeiteqael 
ORT. : .estdse als7¢ virbidefs0® sit no 

adit no sonmRitrsy Lo 2feylenn yeW-satat 

‘ 2 a _ +t 

ie] : Ne ; . Sissé ytilsnamned — 

zas6M 7 a) 21isS 03% Sify: Yi is6wted sno et requron 7 «Wi —_ 

_ 7 a 

+3 : 281002 4fsse ytilewumoe) ofd no 

oft ao 4onecre? Yo exeyisnk yol-ootdl = TV 


SQL>, b4''. : ; ; .  shaoe (ilidixert 


sit aw oh 218) to tee yeu- bieeis 
ry / i | q 7 - + apt GEO pea 
Nee eS or A og a iachied 
Bi a ” 


| Gat ne some 18 iG cae. 


: : s 
. ie aoe 
ae ole ga0. 4 
i 
: 
‘ - = 


7 


TAB LE 


Ce 


CALE. 


1p 


Pyahy: 


LXV. 


Tex Vile 


EXVIIT. 


DAVilt . 


CXEXs 


Do 


LXXI. 


AD 6.00 alge 


Three-Way Analysis of Variance on the 
SoOcLabi lity Scale 

Three-Way Analysis of Variance on the 
Communality Scale 

Three-Way Analysis of Variance on the 
PiLesct ba dat y: seule 

iiadycurs, Ot WV at alCeu dO si Mplesm te cls on 
Pepe, Od didacay 

Threes Way Analysis “of Varuance, on. the 
Femininity Scale. 

Three-Way Analysis of Variance on the 
Se On tO scale 

Three-Way Analysis of Variance on the 
Dominance Scale 

Three-Way Analysis of Variance on the 
SO capa ty scale 

Three-Way Analysis of Variance on the 
Communality Scale 

Three-Way Analysis of Variance on the 
Ble xibpimla ty tocale 

Three-Way Analysis of Variance on the 
Femininity Scale 

Scales Sieniticantly Related to Attitude 


bio Parts) (bs G and eps. 


x Viet 


PAGE 


Nehs 


Cy 


MESES) 


193 


Wo) 


200 


7 


205 


206 


i 


Toa 
a - 
"I 


5 = ie ay 


7 DAS ; . 7 
: aft mo aunértel 10 aautenl seniis - sort 


61 630 giptdeiaee > a 
sire? ter eleyianh qavi-sordT 
sféned VIE Penna 


o ebevianh yaW-eoate? 


eo 


gilt AO SDREDTSY 
Gul’. , ; : afnoe yatilidrxesit a 
no 2f5ot72 eflaqntd tot soneiisy to exrevyisna 


oD a ,; ‘ ; . “taLidinetl 


- 
sit ao sansirsY to ereyleah ee eaynat = ¥ 
OT : ; ; 4ibye vo intainet 
) ; . 


4) mo soneisgev ta eievisah wet-segnt 


is), ; : > &f poe fest aol vege 


iwiitkY 16 25 evi Bm a sort 
slax2 sansoimoull 

ad3 #26 BORG rikv, ia 2L2VI BRA 7 i. eget 

. ° hase vot liceiooe 7 
oft no sineiie)do ereybeal yeWesscaT 2UKS 


EOS 7. | : ; ele7¢ Vrilspuamod ~~ *» 


sq} co sodeiasv to erevi sii yveW-sex dT 
ry) ra 
KOS + s . . PY . oe 30 he yilidined’ 
gfit no soneivey to 2ieyiaae yen- oot a 


ae 7 
: enuf . ‘ s ‘ 7 aise aoe 19 


—_ 


‘1 bre 3, Ta ag: eb 


. abus ten os” ater sith 


x1 


TABLE PAGE 
PG SIE Statistical Results 10r the Prediction oF 
Achievement Within Al using Eieht 
Predictors : : : ; ; : , 207 
ED O.GIN Stata suLecal RESULES -1Ou NENe Vredvo tone Gi 
nenievement Within AZ usang Eaeht 
Predictors ; : ; : : : ; 208 
UXXV, Stduis, tical Resulrs ton tie redictuonm ot 


Achievement Within AS Uusine Eieht 


Predictors : 5 ; : : : : 209 
Dox: Sti cist 1 CaleshesluLes 1-Or thew eredl cr Oneox 

AE ctidemUsinos len oP redueto rs. ; : 210 
EXAVIED: lest 1temss hetained for the hnowledge, 


Application, Comprehension Taxonomic 
Level : : : : ; : 5 : ed. 
BAXV ILL. Test Items Retained for the Open Search 


Taxonomic Level ; : ; , F : 212 


BAYS 


CUS 


me : 
" 


_ - 7. on oe | 
mois sibsrt a és im ostuesA aapite® hal rE 


a) ae 


a! ae 
taig ta gniew U ni seo 


_ he i 


eroaaibsit - 
:s 


+ > . 


jo woisoibsrt eds Tot etivesA cout — Ww KK 
J 


SA nifsiw siden eaten 


e190 Ibse4 5 


sig id. gmieo 


. ’ 
es 


* _ 7 : . oy 
qoitygbsy4 sdt rot eriueon [exitentste VR 


ha 


| 
wa 


pdyid-grien GA cede snemevertok 


eyosaibseyTd 


to itorporbesD stit- tdi sala id (esivetinse 


~ a 
seelthilyid 


= “ 
Bert Y gofen Shurisgn a 


snhetwoit s¢f tot bemrsren emesi seal 


42202 : 


sinonoxrsl? fo renadetqigd , no rtsarlqgqa - 
fev 
7 i) 


‘ : : 
aq oft rot boacktod ened t ree UTE 
- _ 7 


on 


~ 
U 
od 
mn 
ri 
iN. 
- 
> 


[syol 2 imonoxeT 


DiS Ono | CURES 


FIGURE PAGE 

LT. Interaction Between Achievement A3 and 
See On the: Plexi Dility ocale : : : 89 

Des Interaction. Between Attitude and Sex on 
(her ihlexibi lity, scale — : ‘ 90 

3: imiLeractiOnwietween Attitude “and sex, on 
Cie Commina aay oc alcuus, : ; : , 94 

4, ImteracuLon Between Achievement Aland 
Sera On, tiee RLext baby Sc adls : : ; 05 

ok, Interaction Between Achievement Al and 


sepeuon fhe sblexd ba lity scalerror iO. 


Ramee, 97109 ‘ ; : : : A . 114 


as = - THK ‘| 
: es so re a 
7 
al : qos | 
a on 
7 bas 2A soamoy skits nsewrss no iguevetn a” 


aa R ; . signed, yore dasutt ald. Bie) sso ; 


no xee bap sbusitgh stasws od nokasoitng ah - 
ye : ; ee SBS? wiitedtnebt lth. 


no x98 bie shud idsA nesws off nokioeyes ml 
‘ oa 


Lt . 5 ; atnoe 4? fea ant. : 
= . =) 


bus tk tnaneveidos peswisds noreon tert ‘ + 
: S 


sinoe yitodixsiA Smt: io xee. | _ 


_ 


7 
bas LA Tasmsy sidak Tse 13h. noitosretal # 
™ ad : . : —— _ 

.6.t tot sisa2, yailidixel? si ta xee ; 
rt vie 
O01-22 -sygnen , 


= 

i— 

——) 
. 


CHAPTER til 
THE NATURE AND SIGNIFICANCE OF THE PROBLEM 
Leh INTRODUCTION 


The significance of mathematics as a necessary tool 
in everyday living as well as in numerous Occupations 1s 
readily observed. There have been many and varied changes 
in mathematics to keep up with the technological demands 
(Brown, 1901)  Meder (1904) ‘points outethat of all the 
mathematics known today, more than half has been discovered 
in the last fiitty years. It appears more people need 
Mathemarrcs than ever before an history, yet mathematics 
has been labelled dull, routine, incomprehensible, too 
abstract, eand non-utilitarian. Consequently most Students 
areé.scared away after one or two years of high school 
mathematics (Versely, 1963). 

Gough, (1954) -detinedsthis fear,ob Mathematics «as 
“mathemannovia’.) lo hind thescauses .or this tear and 
extreme adverse attitude to mathematics is of first importance 


tose nr: 


Why Not. a, toundation like the) heart and cancer 
foundation. to study the causes and,cure.of-mathe- 
Maphobwa?’ = Is-the mental balance; and stability sot 
students of_less importance than their physical 
we lle being ¢ 


toister Mary Fides, C.P. Gough, "Mathemaphobia: Causes 
and Treatments," Clearing House, 28:294, January, 1954. 
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Gough (1954) revealed that often the problem is 
rooted in the personality "of the child ‘and im «the effects 
om -steachers s* peers) paren tsif"successesieifarilires; and 
materials. These may impinge on different personalities in 
different ways possibly producing different attitudes, some- 
times extreme anxiety and thus adverse attitudes, even when 
the "students aptitude matches thatVor other*students. 

Tulock? (1957 mentioned “that "there is *convineine 
evidence that far fewer students are’ studying mathematics 
every "year. Even “with new large’ scale modern mathematics 
programs attitudes toward mathematics have not changed (Remai, 
196.5). > “Study For the emotional tear “or "mathematics 1s one 
Cifeceron Lor eresearch siice lt cOULG =De =a —pOsclUstl tyntiae 
each scugdent according to has or her personality 1s; derected 
to a dirferent—extent ©” Within Tulock"s (1957) reaim, of 
experience sie saw ‘some pupils °.. SO tense atter=traumaric 
experiences they seemed simply: paralyzed. So rigid was: the 
set against mathematics that some were convinced that they 
jusce could net jleam mathematics." Biggs (1959) stared 
that the general public realized that the greatest problem 
ite ceaching mathematics is to _evercome, the fear or anxvety the 
SuMVec Eas ans ti tied In vthe students smind.~ | Inere 1s. ia 


fActorsotvintelligence which “1s directly r,relatedive perzcrmance 


2 Mary Ke. Luleck, “Emotaonal Blocks an) Mathematies, 
theuMathematiucs Teacher, 50:572, December, “1957. 
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in mathematics, however, there is the other factor sometimes 
cal ledi thet “emo tion alt Component!'s asc Big gst meveals® 


(Besides general intelligence accounting for 
much of the variance in test scores there is) the 
ag DOC IVes aS pects: OF Mathematica lMabadnity, wre the 
Vemoutonal component"; as Some anvestigators call 
itt .be Thise may? also: bes complex anid: made® up* of 
dig ferent kinds sot) tectors,. One toe one. land.» it 
seemst\thatvicertain! typeseof persionalaty are better 
suited to mathematical study than others: emotional 
instability and anxiety have been shown to affect 
adversely performance in mathematics, as that 
Subjects isl atop resent) taught,aivo ia relatively greater 
extent. Chan perrormance in vother subjects, | lars 
aspect ays bewrcaltedmiay pri mameiactor ofmemot vomalicy 
in: Mathematics, as opposed to the secondary or 
derawed Balctorsewha chiare?rspeci fic Wor mathematics 
aidewi1ch sare notenecessara ly part, of the basuc 
Dems one luiy pabtermnreoiihese sevondarmaacvorss mie 
Gf course, the atcitudes displayed by chiidren and 
aduiltsytiowards arithmetic iand? mathematics) = -5 the 
iecaulnVve sOnes: Valyino £TOlea simple —dils taste. co 
WAG MIAMOUMESS LO faliveraitable phobia. lt «scarcely 
needs poInting out, Wowever, that these attitudes 
Haye cend to take Toot more casuly Jim the suns table 
personality. 4 


The need for research which involves a study of the 
inveluence or Personality as it artects earning of mathe 
matics is shown where personal adjustment, sociability, and 
Other persenality Vvarzables lave led Plank (1950) te place 
Personality "4s a prime factor in the Jedarning of arithmetic. 

Recent years have seen tremendous changes in the 
Matiematics curriculum and the anteraction with different 
personalatics probably results im diitrerent achievement and 


attieudes. [Mm analyzing the students one must ask the besic 
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question from which other questions would likely stem: 

are achievement and attitude related to personality? This 
question and other important related questions need to be 
asked, and answered if in the future materials and programs 
are to be developed taking into account the students! 
personality. Under our present system.is there a-.relation- 
ship between the selected personality traits and achievement 
aSpwell a5 attitude withina certain ability range? The 
answers for this would provide a basis for future studies 
which would investigate the problem of whether the same ends 
or poles of the same personality dimensions are associated 
Witheachievemnent. and attitude under a dizterent setting such 


asp the “experimental schools. 
11%) “STATEMENT AND*@ DISCUSSION OF THE’ PROBLEM 


The purpose of this study was mainly twofold. The 
first purpose Was to determine the relevance ep personality 
in mathematics learning. The relationship was sought among 
the variables: personality (using six selected dimensions), 
achievement in mathematics, attitude to mathematics and sex. 
Since grouping on catepori zation of students into. levels of 
achievement is still a necessary administrative task, know- 
ledge of the personality patterns within groups and between 
groups would likely be.of value to those persons, associated 
With Mathematres Learming, <The second purpose or this study 


was to determine whether or not selected personality traits 
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were important prerequisites for mathematics learning. 
Therefore an attempt was made to assess their importance 
in predicting mathematics performance as well as attitude 
to mathematics. 

The writer hypothesized that the following personality 
scalesearegrelated, to -achievement,in mathematics as well as 
to theustudents! texpresséed attitude to mathematics: Sel£f- 
Controls cod Dominance, (Do) s+Saciabi lity (Sy) 5. Communality 
Gn) Vaklexibnluty (Fx), pFemininitya(Fe) ; 

The relevance of personality in mathematics learning 
has: been analyzed in. the literature. The literature which 
isidiscussed below: indicates that some personality factors 
correlated with achievement almost as highly as did general 
intelligence. Causes of attitude toi mathematics were 
mainiystanalyzedrthrough the» following possibilities: 

(1) (Successeoratatiurer in smathematicss (2) Parental) encourage - 
nmenty tedstudy*mathematics;.(3).Analysis of previous mathe- 
Maties teachers; and (4) Personality variabieés, 

Since the studies discussed below generally show 
thatesociogeconomicistatussisi darectly linked! te general 
achievement, the socio-economic factor appeared very relevant 
tor thel analysis of mathemati célearmingt 

Within the literature a study by Ames (1943) showed 
that: whens achievement! and: intelligence were: analyzed, intelli- 
gence correlated highly with academic work. However, 


personality factors such as dependability, common sense, and 
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persistence correlated almost as highly with achievement as 
dra inreliveence. “Low neurosis, high selt-sufiicirency and 
bron dommmance were found by" Staener (1952) to contribute to 
achievement almost to the same degree as did intelligence. 
Neale (1969) found achievement in mathematics linked with 
submissiveness (low scores on a Dominance scale) and desire 
tOo@show selt=controml. 

The explanation of attitude to mathematics has been 
approached in previous research from mainly three angles. 
JUSEESS OTr-talrure has* been oltered as an explanation 10r 
heer =pesttive™ atty tude” and =high negative attitude. respective ly 
teritees,= 955; hurez* and Swenson, 1951" Puctons loaes Bendig 
andelmones.,- 1954:  buetony) 19565" TUlocks=1957""stepnens, ©L90U; 
Catietus Ie), Price. 967) 7" “thew relationsoip Or- parental 
encouragement” and- experience With"previoeus teachers to 
attitudes™®to mathematves as*well’ as» to-pertormance "has "been 
anady zed’ (Dutton, 1954s" Aiken°and> Dreger, “1961; Michael and 
Cry aneedOSds f1bbetis, 19ss 2" bipes, ~L9Soe Porrenbers er “and 
Norton.’ Loso)e* = Iipertantydiscoverres in drr ferences “in 
mathematical performance particularly in problem solving have 
led researchers to consider personality variables as a basis 
for differences in attitudes towards mathematics (Ames, 1943; 
Plank? 19505“Dreger®and Aiken; 1957; Mrdton,; 1957} >Carey, 
$956, Biges, 059s Athen, "1965, Neale, = 1909); 

Success-failure studies do not account for the fact 


that. whens loQselseheld) constant invapnaryow.range.and,the 
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successful high-achieving students are analyzed, one still 
finds a significant difference in attitude to mathematics 
(Stephen, akOqosjettiken, 106 3)le» Analysis. of previous: steachers 
haisrcuts) Main ttanlin gem "thes tudenitsi" <inabalalty to sreca ll 
specific aspects of the teachers' personalities (Poffenberger 
and Norton, 1959; Aiken and Dreger, 1961). Either a few 
exceptionally good points’ or the traumatic experiences with 
the teachers are the only memories the student relates to 
mathematics ‘and arithmetic of ‘earlier years. ‘Other related 
factors! are usually forgotten “Dutton P1954; Gough, “1954; 
Tuzock Pas). "As aresult ‘st “thie *taitilan gs “in “these 
approaches and significant findings in certain aspects of 
pers oniala ty "studies as ‘explanation "of “attitudes (Milton, 197; 
Garey) obs), Anken 90s 7 Neate, 1969)" ) “the? drreetion 
involving personality ‘traits “appeared most’ -frurtfutl, 

Aiken *(1963) found all fifteen out of fifteen care- 
fully chosen personality variables correlated with an 
attitude-to-mathematics scale. He stated that the results 
were “too numerous’ and too internally ‘consistent to bé 
spurious". ” Plank? (1950) totind er dti ve'at tr tudes “to 
arithmetic related to problems of personal adjustment. 
Anxiety studies showed that some types of personality were 
better suited for mathematical study than others (Biggs, 


1959° Dreger and Avken, 1057). Burgess (1950) reported a 
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Set OLepersonality scalestwhich(wereelinked*toratti tude. 
Theseqweresadaptabilitye (ort*flexibility) jecautiousness, and 
controlcofsemottonalrreactiions o(oriself2controljwasnwelinas 
tess socbabnlity2e Onesotathenumpontanteftindings that ofter 
personality tvariablesmas anszexplanation offattmtude fditferences 
was tpercéenvedtby Carey (1958) sand Milton. (2957) ruMilton 
showed masculine men and masculine women were both better 
problem solvers than either feminine men or feminine women. 
SsoOeLoseconomiecalevels could not be ignored in a study 
Of “this Matures etre rsonality (maladjusitmen tiwas Oindita ted by 
Engle (1934) sin children from both “underprivileged homes and 
privileged homes as these presented more disciplinary problems 
thanochiidren selected vate random. Suppression or enhancement 
Guipersonalmti1esitordinarily destined tiorsacademucswork twas 
fourdiby sReederugl9ss)jigewhere inferior homes tended, to retard 
while, superieoneiemesimeended ato facceliconatet the progress ror 
ehilidren throughsthews chodls; -Sltsappeared important) there- 
hOLe yi tCOSse lect tsitudemts Saccordzmely texcluding the vextremely 
Highpors low liiiys oero-economie ts tatus oso “tha tusoctroxseconomic 
status would(notsbecome va separate factory mith its various 
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andhusefulslrferinsouy soeeretyn(Fisherpelo64andtaba, wb962) . 
In order to educate a person one should know the way a 
person Consistently responds to others and “to the ‘environ- 
ment especially in this case mathematics. 

Dheeteachen, tuponfreakizinguthat cartaimdattrbbutes 
of the students' personality are adverse to learning mathe- 
HNaticsP~wcouldsuséehiseereativity and perhaps apply other 
relatedireséarchm@intteaching@a chilldtaccording?ttelwhat method 
SUnUS LbOUN Ape rsonali ties: 

the parents *andsthets chool counseloryprobablyewould 
Besexceptionally interested indstudyimg theschrvldts pexsenality 
as Levalteets gthepchildissattptudentoumathemnaviesmandshas 
persormance ~neRerhaps sup on sp rédretins Giai bureweanliermin vthe 
Ghalduskinfesemors®could be donerby the home andtschoolito 
prévent its. .actual happening. 

The school administrators and mathematics supervisors 
Witmethehard of®school®psycholosists would begablesto select 
Materials from. book*companiésmdemonstratedstoebewsuited for 
the personality type and hence develop optimum programs for 
thestudents¢ “One of the essential places results of this 
study are required is in mathematics textbook development. 
Scudéntsiiearn dufferently saccordingstosethei rxmnrelligence 
alidtbyi thé way? they consistent ly réspond/tolthe=s choot 
e€nvironment which includes textbooks’ in the school situation. 

Infgéneral}imestspeéopléwin -anyMaspect soft teaching 


mathematics would like to know what makes students afraid of 
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mathematics especially when many of these students make 


good grades in other subjects. 
PV sel MEEAL TONS 


several limitations exist due yto the condi tions and 
Circumstances under which the study was conducted. These 
WillLonow bey pointed ut. 

The treatment which may be defined generally as the 
traditional teacher-taught atmosphere, is very difficult to 
define precisely because of the wide variety. of. procedures 
that can be used within the classroom.. However, in general, 
an intuitive grasp of this treatment can be obtained since 
in most of the chassrooms, a teacher, one or two mathematics 
CExtbooks.vand 4a session of instructzon, with Seat-work ws, the 
PVPCmOLggaciuLViny. that prevails, 

Inmresearch work 1t 1S) otten a ditticult task tomdraw 
lareearandom samp lesato obtain anjextended degree ot 
generalization. Since the sanple-inm this study was nol very 
layeerm the Conciustens and therefore the interpretations 
should be viewed with caution. 

li was found that in, the six grade eGieht classes. tested 
there were not sufficient students. to do,an analysis: of 
Suttircrentedepth Using the Ihree-Way @nalysis-of Variance 
method for other than the levels given below. Intelligence 
ranges, from one hundred and ten to one hundred and twenty 


L20.8peints and also from ninety-five te ene, hundred and nine 
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I.Q. points were analyzed. Studies using the Analysis of 
Variance method for intelligence levels other than these 
would also prove of interest. However, by means of 
correlations, other intelligence levels were analyzed. 

the final limitation is the use of the Blishen scale 
Co Measure Secic-economic Status. ~Because this 1s a National 
Scale. DIUsiel Cautions Its use In "specific localuvties. 
Since Edmonton is large it appeared that no single minority 
group would be used in this study. Hence this scale appeared 


acceptable to use. 
Ve s CLARIEICATION (OF TERMS 


several of the terms which the reader might require 
claruileation on are defined. as follows. 

Achievement in Mathematics will mean the mathematics 
scores the students obtained on two specially designed tests. 

Attitude, 1o) Mathematics as de tinedias) avcomposi tren oF 
imtellectwal appreciation of mathematics and emotional re- 
petbuons tO it. This composttien is interred by the student's 
response to situations symbolically represented and measured 
by am attitude -to-mathemarics scale, 

Peusonality 1s defined dene cluster of Interrelated 
traies: largely acquired through Seclalization, Ihese traits 
Fesillt. in Consistent Ways of responding to others as well 
as to the environment and are assumed measurable by means of 


a personality inventory. 
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SOCLO-economic status is defined as a score 
designating social class level and is based on Blishen's 
(i907) escale entitled sh Socio wpconomic. index tor 


Occupations in Canada". 
Vite go PREVIEW “OF THESGHESAS 


Chapter I introduces the problem and shows its 
relevance within the educational scene. Limitations and the 
definitions, of terms are also included. A review ofthe 
Silonificant literature.is contained in Chapter Il. Chapter 
Pileconsvsts Of a,description, Of the instruments used. 
Chapter 1V contains thesdesiensot themexperiment and 
Statistucale procedures to be used Chapter Veconrains tie 
diccmandeanalvstslo: results.) 7 lhewconclusions, s11cer— 
pretations, and implications for further research are 


included 1an.Chapter V1. 
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GHAPTERtudd 
REVIEW OF THE RELATED LITERATURE 
tee. INTRODUCTION 


The related literature can basically be analyzed 
within four categories. These four categories include 
studies on achievement, attitude, sex and socio-economic 
Status. the attitude studiés were further organized 
around three basic approaches:. (a) success-failure, 

(bi parental expectation, and. teacher effect, and (ec) 


personality... 
Line G ACHIEVEMENT, STUDIES 


Ames' (1943) study attempted to demonstrate that 
Personality traits may be related to achievement. She 
found that intelligence alone does not account forall 
Variation in scholastic achievement. Inher study of three 
eraduating classes of a midwestern. high school she found a 
Manee er stwelve oO Tiiteen per centeor Studentsmachteviing 
grades above the class average while at. the same time 
possessing I.O.'s below the class average.,. [his evidence 
Suppested other facters besides intelligence are involved ain 
academic success. To determine what personality factors to- 
gether with 1.0. could be dused in prediction er, scholastic 


success. she administered A Wee tae Personality, Rating Scale and 
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Ay ihrteen, item General Attitude Toward School scale. 
Sociability, attractiveness and popularity were three 
traits which "showed ners len fi'cant corre tat. om with 
Schotastrce achievement Four’ trarts, tame ly seclapi ii ty, 
attractiveness, popularity and courtesy had no significant 
correlation with intelligence. On the other hand persistence, 
common sense, and dependability correlated with achievement 
about as highly as did intelligence. Punctuality, cooperation, 
honesty “and sincerity each had significant correlations with 
achievement. It is interesting to note that none of the 
thairteentraits-correlated significantly with the Otis 
score. “When she used the traits with the highest three Beta 
Welgntsashe obtained a multiple correlation R Gi .71l 4s 
compared with .72 using all thirteen variables. Ames showed 
that predictins-scholaStic- achievement from an Otis store 
alene’ the zero-order: correlation was only .54, but for 
Predicting scholastic Success trom the. Otis scores plus 
ratings on persistence and attitude toward school the R was 
mol, le appears that personality traits do “correlate wath 
Scholastic a@thievement at the high School level: and better 
predictions of achievement can be made by using personality 
facvines plus an intelligence score. 

USing the Thurstone centroid, method of multiple 
facter analysis the tifteen Variables were shown (to measure 
two factors: ability to succeed socially; which had no 


relation to high school achievement; and tendency to conform 
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to the school situation, which correlated highly with 
achievements, «Persistence. and, attitude- toward. school 
Carried most of the weight when predicting achievement. 

Similar results as the above were obtained by 
Kurtz and Swenson (1951) and Aiken and Dreger (1961) when 
Bests goPesionificance were; applicd,touthesratings »on 
achievement and attitude toward educational achievement. 
These attitudes were more closely related to achievement 
than theyawereyto,intelligence-as «defined \by«the,0tis 
Intelligence Test. 

Stagner (1932) saw that attitude governed the 
Industry sanud.application of-the. student.tosbisataskoaand 
Loe Considering sthe relation of .personality. traits ate 
academic aptitude and achievement he found that low neurosis, 
high self-sufficiency, and;high: dominance contributed: to 
achievement salmost,to.the »samepdegrecg<asudid intelligence. 
the date,.show. that.a;substantial difference in aptitude 
maynbe nullified by »differences -in,personalityys »bhe phigh 
Intelligences onoup ,weLeetengpercentile points above the 
lower one.on intelli gence,.test,sicores but,on -achievement 
they editfe red eby,only.. 0legradé .points.¢yolmilarly wthepngroup 
sicoving lowpon.the, dominance scale badya disienencesin 
peEcentibes, 70f4529.1 omerthe.s.aptitude uscalestromgthe group 
hightan domimance, but the. latter-were gonly..07 -grade spoints 
bebind the. former.on achievement... Similararesults.jas for 


dominance weresfound .foreseliasutii cuency,. 
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Frankel (1960) in studying achieving and under- 
achieving students analyzed fifty high school boys of high 
inteblectual cabilatynavcOm thes weacti omtto rs'choob isubjects 
the overachievers ranked mathematics as the easiest, and 
mathematics and science as the best liked, English as the 
most difficult and least liked. The underachievers selected 
science as the easiest and best liked subject and foreign 
kan guiager ast athe; mositi ida fircul tiiand Meast tuked he Sienutfacantly 
more overachievers than underachievers selected mathematics 
as the easiest and best liked subject, and English as the 
mos tiidi fficult.) “Im junior high ssichool\sacademice, performance 
the two groups performed differently in terms of. academic 
achivevement.:: The ioverachievers: performed higher academically 
andiicon tam ueidittoelido so bubsthe underachteversi continued: to 
adyepirnm arksuiihe driterence:nibetweensthe means jorathese 
two groups as taken in high school was twice as great as 
the difference between the groups when they were in junior 
highs. It@appeared that explanation:in terms,or personality 
differences would be essential. 

The question whether students who overachieve in a 
college situation have common personality factors which 
differentiate them from college students who underachieve 
was answered in the affirmative by Burgess (1956). She- took 
samples of twenty college students obtained according to 
witeichemcous mot itheir actuah«ecoures: wenesstatis ti callyacchose 


to their predicted scores. Those students with scores above 
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their predicted score were in one group called overachievers 
and the students whose scores were below the predicted 
ScOTeS*were®taliedOunderachiévers ys Ar battery ortsixe@tests 
was administered. The appropriate tests showed that over- 
achievers tended to be more adaptable, cautious and have more 
intellectual control of emotional reactions, whereas the 
underachievers showed a significantly smaller score on each 
Ofethese traits. “This. study alse found that the Minnesota 
Multiphasic Personality Inventory, the Bernreuter Personality 
Inventory, the Occupational Level and Interest Maturity Scales 
Of themotrong Vocational Interest Blank for Men and) the 
Rosensweig Picture Frustration Study when given and scored 

im themr usual form were not-suitable for dviferentiatcine 
puoupsmo1 academic deviates,  Ditrerentiativoen and the 

Signin cant results reported above: were: results from scores 
fromecne royectizon Tests. Bloomberg (1955) using different 


tests: alse found simadar results. 
III. ATTITUDE-TO-MATHEMATICS STUDIES 


The literature related to. attitude. to mathematics can 
basteally be analyzed within three categories since most 
research attempts to explain favorable or unfavorable 
attitudes to mathematics as a cause. of: (1) prévious success 
©, fazlure in the subject area; (2) parental expectations 
and teacher effects; (3) the rocted personality variables. 


These studies stem from three basic assumptions with regard 
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tomattitudes in general which Doob (1947), Chein (1948) 
anvdmRhame i(195 8)eclarittye first, alperson isnot: born, with 
hiswattitudes;!second, the learning process plays: a major 
roderuml thendevelopmetite Of attitudes-y and thirdssal1. 
attatudessdinvolive aspects-of personality. 

The type of attitude referred to here is described 


invader addy ans\Chap.ter: LL. 


success Fal lure Studies 

Kurtz and Swenson (1951) found that. success or failure 
were not directly related to intelligence when they selected 
thetv.cupjyecus as tollows. hieh= achievers o1 hich abi ity 
calledsthe Hhigh-hich eroup for easy reference. medium 
achievers of medium ability called the medium-medium group,and 
Vow achievers ot low ability called the low-low group. Also 
there were high achievers who were low in ability, named=pius 
achievers and low achievers who were high in ability, named 
minus achievers. The resulting intelligence scores showed 
the high-high achievement group were high im intellugence 
butwthe plus achievers were low in intel iigence., Ine meduun- 
medium achievers were average in intelligence. Again a 
reversal showed where the minus achievers were high in 
intelligence. The low-low achievers were low in intelli- 
gence. Because certain students who are not very intelligent 
are able to develop skills and obtain the knowledge for 


Successful school performance, this study tended to Show 
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that a third factor must represent part of the factors which 
enable students to obtain favorable results. Kurtz and 
Swenson also found that the successful high-achievement 
group as well as the plus group were satisfied with the 
school situation. The remaining groups were the least 
Ssatisited@ The minvus“group liked school the Téast; “Tt 
appeared that the less’ successful -the group at school. the 
less favorable attitudes they possessed. This suggests 
tibatiss ucce's s *mighe ‘be related *toVatti'tudes #*) This "study 
involved a total of two hundred students from grades four 
to twelve to which the Otis Intelligence Test and the Iowa 
PVveryerupil Test. or*Basic Skills were administered, 

Success was found to be “a ‘najor factor associated 
with attitudes to mathematics and arithmetic. Dutton (1956) 
found from the responses of 459 Junior High School pupils on 
an arithmetic attitude scale developed by him that 
elghty-seven: per cent of the students enjoyed doing 
problems when they knew how to work them out. Dutton 
concluded that unfavorable attitudes “to arithmetic by “these 
Junior High students were due to failure or poor achievement 
aS well as to lack of understanding and that favorable 
ater tudes were’ partly due’ to the enjoyment received from 
solving problems successfully. 

inva previcus study Mutton (1954) investigated the 
responses ot 209 students am various years, ifTom junior 


through graduate, of the teaching program from which he found 
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thirty nine *per®cent ofthese istudentsidid notiféel'suresof 
thenselves\in arithmétiost This’ feeling oftpossible? failvre 
Showed up in other forms of the attitude scale where twenty- 
Aineeperrcentyofsthesstudentsreported beinglafraideoftdoing 
wordsprobléens andtsaxteensiperscentereported!attear of and 
avoidance if possible, of arithmetic. On the other hand, 
those having favorable attitudes to mathematics chose as their 
reasons that arithmetic was as important as any other Subject 
(eighty-three percent); that they enjoyed the challenge of a 
problem (seventy-two per cent); and that they enjoyed doing 
problems when they knew how to work them out well (seventy 
perecen temps Lteappearedethati a) favorabiciattLeudetl tosari th- 
metic was associated with a knowledge that success was 
immanent .*° Theiyeliabilaty*ofiDutton’s twenty =twoltrtem 
Awtrcume scalkeywastdetermined bye themtest=retestupreesaure 
whichugaveta correlationtof 794: 

Bendi p@andvhughéesw (1954) econstructed’a thirty2item 
test to measure students' attitudes toward an introductory 
Statistics course for students majoring in psychology and 
other related sciences. The test showed a reliability 
Coctrectent ofr. 90CIin altést-retest situataones They. 
reported, where a student sample of seventy-one was used, 
thatethasetestesupports) the* general theoryethattstudentse 
attimudes@de tetmine* to an*appréeciabletextentetheim achieve- 
ment)* Out of fifteen variables only four correlated with 


the Statistics Course Attitude Scale. Three variables: 
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computational skill, amount of high school mathematics, and 
amount of college mathematics were positively and signi- 
micentdyycorre lated atithe, .01 dJevelswithyfavorable, attitudes 
asi Measured. by, thissscale.,.+The fourth variablé,.the-number 
of psychology courses, was negatively correlated with favor- 
able attitude. This may mean, they state, that a forced 
exposure to a course with the possible severe consequences of 
failure.may be the-reason. for the negative correlation., The 
investigators recommend that an instructor should work at 
Tenovang theafears associated wath vardousgparts) of,aicourse, 

Billig's (1944) attitude scale showed significant 
associat onspbetweens successful, arithmeticustudents, and 
favorable attitudes as well as between lowest marks and anta- 
Ponds eaye, feelings)». ASeiae result, Bildig, attempted, to, revase 
theaworkatosa Poweredevel, for the students-with unfavorable 
avtL tudes to, aldow? themato.expeirzence- success, jy Achieving 
the feelings of success was also attempted by directing the 
school workwexperience towardrthesstudentsisantended life 
work. 

The wnderlying, assumption, that.students success 
shoudd, be, experienced: at, the,students)edevel-of abality is 
als chehounds, inh Stephens!.«study. (1900),.7.oherfoundythat the 
accediemateds croup, had. sipnidicantly,; different, attitude scores 
as found:,on the Dutton (1956);scale, than those.in the 
reguilanueroupSis ¢ Thetattitudey test was’ administered to 348 


pupils at the seventh and eighth grade levels. However, there 
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were four students who had negative attitudes to arithmetic 
not explainable by success alone. Stephens suggests that 
those students not having a highly positive attitude toward 
aninthneth cishowl duitet!be put "in "adcelerated "classes? In 
addition, even though a student has high ability and achieve- 
ment “scores, the teacher should after counseling the student 
consider tatti tude’ as the placement’ factor.’ >In "the*admin- 
isbratvion! *tthe* insitructions to the ‘students were’ to think 
Carerullyrabout each sttatement “as Git was read “to the ‘class. 
Howemene® 2ecorda iro to ‘Corcoran: and "Grob lool)" im rorder “to 
enicOllna sen spontaneous’ responses ‘and “thus ‘obtain ‘honest 
react Ons rather than socially, accepted responses’, one 
Shrouds steric tt “the students 1olt "to thank too Lomo ron "a 
quesiaem.© Mheretore, the’ results of Stephens’ study should 
bewapproached?) with *cautyvon. 
id COCKE SY \P develops" thi's*stcees sear lure approach 
ina thes followin eq ucta tion : 
. We need men of confidence, courage, and 

ski Wie DWe do not inerease mans. comtidence by 

Fobbinot himeotnas® senseeofaccomp lishment. No 

man Was succeeded through constant failure, 

Pupils who constantly fail mathematics have 

deflated egos and tend to develop attitudes of 

dislike and hostility towards mathematics. They 

domiotewi llinmely “‘enrolleim alcebra classes 

pecace! stheywares arraid’ “1 YTepresents a threat: 

People prefer success to failure. Why should 

they elect algebra? People tend to compete in 

airace only where there is asplausib le chance or 

Wanwingyeellhey? Cannot™ taidve- aAGethey ches erinot 


toertine — Matly sacrifice a doubtiulewictony {60 
prevent a deflating defeat.° 
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She admits that lowering the standards is not the solution. 
Othertipossibiditiesednebude jpiving, praise @andjsuccesse to 
the student while earnestly working for a deeper under- 
standing of the mathematics at hand. Tulock relates 
fifteen methods for the development of the feeling of 
Success. 

Price (1907) designed a study in. which: mathematics 
was taught in three ways: by the discovery method, by the 
conventional method, and by a special method called the 
transfer method whereby students were shown the application 
or the ‘concept, to; the real world: Eachvelass was “given, 
along with mathematical tests, an attitude questionnaire. 
Hemtound shat sbothethe transfer and discovery croups snowed 
deereatereincrease in Mathematves, reasonime than did the 
eGontvolligroup.)/ These ,two success ful “groups. discovery «and 
transfer, showed a positive attitude change- toward mathe- 
Matacs, while the control group showed a negative change. 
The results suggested that mastery or success was closely 
tied to attitude and attitude change. 

Gammetes(1967) ara wepresentative of (the Bureau on 
Rescaren inpWashing ton, D.G2, reported theeresults ora 
global project where researchers administered the mathe- 
matical and attitude tests, among others, to approximately 
150), 000s tudents. from<ever 5, 000 %schoolsungthe) twelve 
partheipating countries, Jlt was foundethat students attitudes 


do matter. High .scores im mathematics were associated with 
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favorable attitudes, aswell as a high regard for the place 
Omenathemagrcs iim seclety stiPantici patine tin this five Wear 
study were Benjamin S. Bloom and C. Arnold Anderson, 
University cot tChatcagol;vand gArthum Ws Foshay’ andwRobertiL. 


Thorndike of Teachers College, Columbia University. 


Parental Expectations and Teacher Errecres 

Aiken and. Dreger. (1961) studied the effects on students 
of parental encouragement and parental attitudes towards 
mathematics. They found no evidence that attitudes to mathe- 
matics are related to parental encouragement to study mathe- 
matics. They obtained correlations between the non-intellective 
tests: the Mathematics Attitude Scale and the Imtensive 
Personal vata sheet ({1PDS)) for 4 sample of ninety-six males 
and e€ighty-seven females. With another section of the IPDS 
omy parental attitudes towards mathematics, correlations were 
run and the results indicated there was no relation between 
Students perception of thelr parents” attitudes to mathe- 
Maties and their own attitude to mathematics: 

Dutton. (1954), in-his analysis of reasons for liking 
aruthnetie: as  civen by 196) students trom the University of 
Californias found only six, out of 400 responses*indicated 
that encouragement from parents influenced) their attitudes. 

Poffenberger and Norton (1959) searched for evidence 
tO SUpport or reject the theory that basic attitudes toward 


Mathematics would tend to develop within the home. They 
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developed a questionnaire with 140 items and studied a 

group of 390 high school students: fifty-two per cent were 
males and forty-eight per cent were females. (Over sixty- 
eigtipper écentirattendedshigh tschooills' iof a500:ss tudents: or 
larger and almost half of the mothers and fathers had one 

or more years of college although twenty-nine per cent of 

the fathers and nineteen per cent of the mothers did not 
complete high school.) From this two groups were formed, 

one group which had a high positive attitude and another 
which had a high negative attitude toward mathematics. 

Of the favorable attitude group fifty-two per cent were males 
and akorty -eiehtinperycentewereefemalesi; fof athe muyfavorable 
attitude group thirty-six per cent were males and sixty-four 
perticentiweme ifemalesin olfhereiewasi mo ri eupiiicanteditterence 
betweetlhtive twoseroupsigreparding ttheirn tparentshcexnpectvation 
mm reigardatecschooh imtgencrahjchbwtathere twas! aastennitcant 
difference in their expectations for mathematics. The 
students reporting favorable attitudes to mathematics were 
expected to perform as well in mathematics as in other 
subjects whereas fathers of students with unfavorable attitudes 
expected a lower mark in mathematics as compared to other 
subjects. Poffenberger and Norton reported a similar result 
for mothearse eifhey snecordédma isigniiicant sdiffenence at the 
501 bevelithe tween éethe atwoargroups beperceptiomecistheir fathers’ 
liking of mathematics, and no significant difference between 


the perception of the mothers' attitude to mathematics. 
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Significant differences between the groups were found in 
the amount of parental encouragement. Thirty-eight per cent 
of the students liking mathematics reported their fathers 
strongly encouraged them to take mathematics courses, while 
Eirty=two per=cent o1 this pro-mathnematics proup said 
parents did nothing to encourage them to take mathematics. 
On the other hand twenty per cent of the anti-mathematics 
group were encouraged to take mathematics, while in the same 
anti-mathematics group sixty per cent of the fathers did 
nothing to encourage the taking of mathematics. The mothers' 
encouragement and-atti tude were similarly signiticantly 
relatea., In summary, there were Signitveant.ditterences at 
tnew.0detovel between, the pro-mathematies: croup, and the 
alti-Mathematics sroup) on: the fathers’ serade expectations, 
the mothers’ grade expectation, the fathers” encouragement 
in mathematics, the mothers® encouragement in mathematics, 
the aetitude of sablings to mathematics as well as the 
etucents perception of their fathers” attieude tommathe- 
matics. 
Mibpetts (1955) Lound: 
The high-achieving boys and parents were more 
early salikewrin expressing weTreater "sauloraGcerol 
With tami ly relations Sthanwere "tive “Vow "achvevers 
and: parents in their svenerd Bly shes sMoatistactory 
characte rizations of “tamilly “behavior patterns. 
The comparative lack of agreement between 
parents on the standards of behavior expected of 
themboys is the moSt striking charpactergs tic ot 
the underachieving group. The high achievers 


identify themselves more closely with their 
families than do the low achievers, and are more 


at brwet orew -2quorTy silk aepuiond een 


died tatiy Saige 2AT snoitegetosn® weet 
exsdtst rieds bettoqet eokseaorizem gnivit 2 wie bu 


eltdw ,2s2tvoo =k taaetese tt ate os matt pains 

bise quorg aE gmaat aM “OA8 eindt 20 Ii92> t9q bie 

,epitvemedtam sAs3.o7 mons) egetu0one oF gnidgon bib - 
spitemedsem-itas oft to taco 4sq yortows Dasa roto sit m 


euee oft oi ofidw ,22fismedtem east of begsTs0o 09 v9 goa 
— 


bib exredtst of3 ta dneso +94 yixie qirotg zoitameomn tan 7 
ae 


'erodtom oAT eo rtomont sin to. gniass eds i dda hci eT eo i 
- Pee oy 


yitnesitingte qitkLimie ST SW abut ists. bre’ tnemegstuoIte 
— (a in 1 


ts esoneTrattib tasoitiagie stew s19ns , yramme ai botsiot 
's 7 a ; 


efit bas quotg ejitsmentsm-o1g sit heswted tevel DO. 
,enoitasaesqxs sbs1g ‘erentst ont <i0 quotg 22itsmentem- fh 
sremegstuoone 'aiadtst eft ,gorsstoeqxs sbs1g °2 endtom 
,2otismedsem mr InsmogetTyoons 'eyodtom oft oi ts 
oft ze Ifew 2s 2pbtsmedtem of 2gntidie to ebus 


-ertsm ot ebutitts ‘etedisi tieds to moisqeareq 


:Beasod (eeet) absicniia) 


Ssiom s19W eto Sq bas. eyod, ani 
noitostertse rstserg yrieeere 18 ¢ 
ae nae sige Re gedt eno i 
eet ape ‘82 et 

m 3 ad 1s 1¢ : 


° [ 


7h 


likely to be motivated by a desire to please 

their parents. Concomitantly, the high achievers 

more often describe their parents as thoughtful, 

understanding, and interested. Relations between 

fathers and sons seem to depend on mutual 

interests and shared activities, while bonds 

between mothers and sons are based on mutual 

afLecti1on and trust. 
Tibbetts: used the California Test Of Mental Maturity as the 
aptitude score and scholarship was represented by the grade 
average of previous years academic subjects. The interview 
method was also used to obtain descriptions by boys, mothers, 
and tathers of the general family velationships, of the boys, 
attitudes and behavior, and of the parents’ attitudes and 
behavior. 

Apken and wreger (1961) tn teri wexpe ri men tape vous y, 
descrived, also reported that mathematges-aetitudes are 
related to the, recollection. of former. teachers, | Iheutemales | 
attitudes were more affected by former teachers than the 
males', There were more significant correlations for the 
females between the mathematics attitude scale scores and 
scores on items related to students' impressions of 


mathematics teachers and experiences with teachers. 


Correlations were significant between the scores on the rating 


ee Tibbetts, "The Role*ol Parent-Child Relationships 
ine the: Achievement of High School Pupils: A Study ofthe 
Family Relationships Associated with Under-Achievement and 
High-Achievement of High School Pupils."' Unpublished Ph. D. 
dissertation, New York, 2955. 5 Reported, an Dissertation 
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referrved to remembered)chanactéeristiesnofteteachersy and 
the mathematics attitude scale scores. For males (the 
onlyesignaticant«correlationsforsmales) andnforyfemales 
théreewas agsipni ficantepos@tivercorrelationtattthe 605 
level between positive attitudes toward mathematics and 
reported) patience inipreviousymathematics@téachersil For 
females other positive significant correlations between 
positive attitudes toward mathematics and certain personality 
tratiseot ¢thenteacheriwerecfound; 

PotLenbercer sand nNonton (1959 jis von othe us tudy talready 
described, noted that most. students had difficulty in 
neecal lime tprevious iteachéersmd Théeuntstudy basedionlyionttie 
reeqobleecevon  ofeonetalgebra teacher with whomothe students 
were recently acquainted, showed that students who had a 
genenraliedi Sin ke thonamnathematics tdislikedsaleebua in ispite of 
the gtact athat they auked ithe tteachers selhose twhorliked 
abcebragiikedpthe treachencas welhke tthe tsttudy treveals aio 
evuderceisto ssupportéthetangunemtethat students tditsii ked 
mathematics ibecause they were: poorly ‘taught. The s'tudents 
disliking mathematics in this study rated all mathematics 
teachers from grade school through high school much lower 
thant ididsthe group -thateliked mathematics” Thewresearchers 
ferbt pthatdthe evidence sirométhisipsitudy andicatedethap self- 
concepts with regard to mathematical ability are well 


established in the early school years and that it 1s \very 
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difficult for even the best teacher to change these self- 
Concepts” inl Spa tefpouwnthes facttthe: potentaadsebi da tye asemuch 
ingewmi dence; a) They s tudenty carries) intowhase haghi school 
mathematics classes attitudes that have been developing for 
a lengthy period of time and hence are difficult to change. 

Biggse, (1959) alsowconcluded that. the/personalaty. of 
the teacher is not the main influence in determining the 
students’ attitude to: mathematics. 

ine@attond syrhos 4) Fstthdy, among; thes reasons cor daking 
arithmetic, only twenty-one out of 406 responses attributed 
poodtiteache rswiastuntilucentiad. inithes dewedopment, of) favorable 
atta tudeshe whales twenty-five. responses outseot,15/a stated that 
Dime teachers, punishment and frightening experiences were 
their reasons for dislikins arithmetic, Dutton alse found 
thacapy the time. the students reach high school their 
attitudes to mathematics are dintacult fo change.) dnethe 
estimation of the 289 students, the feeling toward arithmetic 
developed mainly from grades three to Six ((fvity per cent of 
thesstudents reported these grades, as) being periods of sieni- 
ficant development) with a drop in the number of students 
Feportine junior high as the place their attitude to arith- 
metic developed (eighteen per cent reported these grades as 
Sign@eicant). ~Ondy seven, per cent reported high school as 
tle period of Signiticant development of attitudes to arith- 


metic. 
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On studying students’ perception of teachers Michael 
and Cryan (1951) found no systematic relationship between 
academiG attainment? of students: and) student attitudes: to 
Cacmohetherfollowing yractors: iCalsteachersty me thodsoF 
teaches iGb:)| teachers’ personality, 4(c)y contidence: ims the 
teacherss) knowledge, oi the: subject, matter Wd). good marks 
obpaaned vg. the course, «(e) shoxrts.assi pnmemts),and, ( f), the 
type of classroom discipline. A set of questionnaires were 
administered.to a total of 976 students. (489. boys»and, 487 
Cinlsysn sradess eleven. and, twelve) mangine. in age. trom 
fourteen to twenty-one years. Approximately ninety-two per 
cent wt the, students, were, from, saxteens tor eajghteen years of 


age, 


Personality Studies 

Mukemr (1905) Wass COnCcemed With the pron lem tor why 
Students were afraid of mathematics.. He felt that there were 
two main hypotheses.- First, such attitudes’ are determined by 
the past rewards: obtained in mathematics.. However he states 
this cos met account for the tact that 107 similar vabrilities 
and seemingly similar mathematics experiences the students 
have ‘dvifterent attitudes to mathematics. This leads to the 
second hypothesis, namely that attitudes are merely another 
reflection of more general personality traits. Using previous 
Tesearen which maintained that: non- intellective actors are 


More ine luential in determining the=attr1tudes of remales 
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toward mathematics than those of males, he chose 160 female 
college students as his sample. He administered a mathe- 
matics ‘attitude scale which was!’ shown ‘to be a reliable and 
valid predictor of success for college women.provided it was 
used in Conjunction with the information from a test of 
mathematical ability. Also on the basis of extensive 
Conterences with experts’ in “the “area of objective tests of 
personality, he chose the California Psychological Inventory 
and’ ‘the’ Study ‘of, Values (SV), ‘as* measures ‘of personality 
tretts. ~hewscholastrc Aptitude: Fest "(onl stores were used 
as measures of ability. Aiken found the Mathematics Attitude 
pGalé scores: signiticantly correlated at the .0 so) level or 
better with each of the fourteen psychological variables as 
well as\ with the~sV Theoretical Scale and the SAl-Mathematical 
Ability Scale. He noted that only two or, three out. of -the 
Sixteen correlations, could be expected by chance to be Signi: 
fieant. and therefore the results, appear to be trustworthy. 
Aiken felt that these results suggest that women with more 
favorable attitudes toward mathematics tend to be more out- 
going. ‘conscientious, selft=centrolled, intellectually mature, 
and place more value on theoretical’matters than those with 
less favorable attitudes toward mathematics. When Aiken 
partialled out, the mathematical ability scores in an attempt 
to Statistically comtrol, mathematicalieabuhity,, soasucal ly 


Mic same results appeared. The CPI Dominance, Selt- 
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Controly*Achievemént via Conformance as wellvIntellectual 
Efficiency and the 16PFQ Integration and SV Theoretical 
ocale were still correlated with the Mathematics Attitude 
Scales 
inepdelving.into the problem of motivation in) learning, 
Neale (1969) asks for more research: 
What is needed are comprehensive empirical 

studies that relate the entire ‘domain (of ‘human 

motives to the attainment of objectives of 

Sichoolims. *iPreréerably ) Sof roeurseWisuch fPstudres 

woulldmalso haves to take account of contributions 

tottearming “of Such factors as coon ti ve 

avilbticsS. personality traits, and situational 

Variab les: 
In has study Meonce rnineothe *roleroLreposververattitude towand 
mathematics and mathematics achievement, Neale cited two 
Factorseawith the*™strongesit 'rellatronship“torachrevement in 
Nathenaeies > °submisisiveness! (+250) €lCwanteto%be peliterto 
auult’s pwand'stperegor (+44) "CL want to ‘showntself-controelp. 
Curiosity had a negative relationship with achievement 
G=i20yea Ftrotheréfore*may well be /that°submissiveness tand 
superego would correlate highly with positive attitudes and 
that posPtive Vattitudes*may *thusebe !refléctions sof feertain 
Variablésyin theégpersonalitye (Nealé poimts outssomé possible 


personality factors which maybe the real’ reasons for 


expressed positive attitudes: 


pte Neale, The Role, of Attitudes in. Learning 
Mathematics. Mimeographed Paper, University of Minnesota, 
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We are mistaken if we create in beginning 
teachers the impression that. learning must 
spring from some unquenchable thirst for 
mathematical knowledge. We are better off 
fOptedd. the truth ,.that,chiidren, learn 
mathematics for a combination of reasons, 
which include a desire to do their duty, be 
poocecidldren, and: gain, approval. 

Plank (1950) investigated the psychological components 
Of personality in “an: attempt to explain existing attitudes to 
arithmetic. In working with five retarded children (four 
third-graders and one fourth-grader) who were particularly 
retarded she” found that negative attitude to arithmetic was 
mainly related to problems of personal adjustment rather than 
bGeinte Litvence or school experience. | Overprotecuion, on «the 
Dart eeOtuperencs Caused. Some childrens LoOeasse rte tie rr 
Hidependence, causiile —tlenl, HOmbDesrte /ecued DV Lie e0 TOM. mel nese 
Stucentoalsovliiad a dirlicule time accepting any taliure jon 
Chetrsown pant. scone: SULtered 2ToOmM aeteeling Or OVveriv liioh 
expectation on the part of their parents, while others 
Suttered trom loneliness and the:'dack of ability to stand 
CcOMpetL ton. 

Negative attitudes may stem from a psychological state 
of anxiety. Dreger and Aiken (1957) sought evidence to 
determine whether number anxiety (level of nervousness when 
faced with mathematical work) existed as a factor distinct 


from general anxiety (the persons’ normal state of nervousness 


when facing everyday affairs), and whether individuals with 
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high number anxiety made lower scores in mathematics than 
those with general anxiety. The data showed that number 
anxietyyappears tot’be auseparate‘ factor: distinct. from 
general anxiety and that number anxiety does not seem to 
be related to general intelligence as measured by the 
Wechsler-BedlevuesScalecy Mtewashalsoa found) thataupersons 
with high number anxiety tended to make lower mathematical 
grades than persons with low number anxiety. They admin- 
Bellevue intelligence; Scale,, and. appliedythe psycho: 
galvanometer which registers palmar skin resistance (GSR), 
toesevendhundred andyfour. studentsain,basicagmathematics 
Classésmaritnmieht be conjecturedgthat ashichtdevelgot number 
anxiety, cannot. be.tolerated by the individual comfortably 
andathat Hencep ad: negatryve. atti tudeybecomesna; re flection sof 
thasadeeperycontlacts 

Stephens (1960) in studying seventh and eighth grade 
accelerated, classes;stated that hughiyasignificant 
differences were found between the accelerated and the 
regular groups! scores.onjangattatude, toward, arithmetic 
questionnaire. However, in the accelerated group four students 
hadsnegative attitudes. to, arithmetic and, this,Sstephens 
suggested might necessitate interviews to ascertain what 
aspects of personal maladjustment existed. 

Isard) (1955) eave-a Préeterred-Choice, [mventony Form 


ML to eighty-six college freshmen and sophomore classes. 
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the attitude scale showed substantial validity and 

reliability on the test-retest situation and was unsuscep- 
tible to intentional bias. The data were found to support 

the hypothesis of a substantial relationship between attitudes 
towards various aspects of school experience and scholastic 
achvevement in college. 

One factor which might have a bearing on attitudes to 
arithmetic and mathematics may be the students' ability or 
inability to read. Treacy (1944) compared high and low 
achievers in problem solving in arithmetic on. fifteen reading 
skills by means of the Johnson-Neyman Technique with mental 
age and chronological age statistically controlled and 
comeluded= that weakness in this area could possibly .be; an 
explanation for low achievers having poor, attitudes. The 
Nigh achievers-—-detfered significantly from the low achi¢évers 
im the tellowine aspects of reading: quantitative relation- 
Ships, perception, of relationships, vocabulary 11 convext, 
integration of dispersed-ideas. arithmetrc vocabulary, 
Vocavulayy (isOlated Words), retention Of cleanly stated 
détails, drawing of inferences. from Context, and reading 
level. No significant differences were found between high 
and low achievers in the prediction of outcomes, understand- 
ing of precise directions, rate of comprehension, general 
information, grasp of central thought, and interpretation 
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LV i 2 tSEX STUDIES 


Aiken and Dreger (1961) found that mathematics 
attitude was a Significant factor in prediction of achieve- 
ment for females but not for males. These results were 
based on a study using sixty males and sixty-seven females 
in which a multiple repression analysis Was Carried out to 
determine the predictive value of their mathematics attitude 
SGale., 

Milton's (1957) study, limited to, problem solving 
Skili in Mathematics, attributed at Jeast* in part, sex-role 
PaCNEMti1Cationa with ftactiity in probjem solving, | On 
admins tering the Terman-Miles MP lest as, the’ main index of 
SexXeTOle adenti ti cati on tO .Ssixty-three male. and Sixty -s1x 
female university undergraduates, Milton found a positive 
relationship between, masculine sex-rele i2denti fication and 
problem-solving. The men who showed more feminine traits 
were less versed in problem solving than masculine women. 
iiatis a5 a group, high masculine personalities scored 
bepter than high feminine personalities. ~In addition, “mone 
masculine men were better problem solvers than feminine men. 
Ihis study suggesits that diiferences in problem solving 
ability tend to.diminish*when™masculinity and feminity are 
the basis of analysis. 

Carey (1958) found evidence to support, the general 


hypothesis that problem-solving performance is related to 
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sex differences in attitude toward problem solving. The 
data showed that men received significantly higher scores 
on both the attitude scale and problems. than did women. 

As an explanation Carey hypothesized that men have been 
encouraged in accepting problem-solving as part of their 
masculine role. [his.was confirmed, by. demonstrating, that 
correlations for womens' aptitude and attitude scores were 
highly significant (low aptitude correlated with low 
dite esdLd Nd ch iaptutude, correlated. wa th ihach yatta tude, 
but that there was no relationship between mens' aptitude 
and .attatude scores... The results. suggest. that, women- with 
loWeaieLeudess will vadmi, theys dornot, lakes problem-solving, 
but, men, with, low aptitudes wall not admijt, ac. 

Gamncy. acm lis tered tw.0, DLeLesitsS.wOne. sone paob Lem 
Ssolwiig, and one; on. attatudes... followed, by, a discussion 
SeccMionp Ancdwtwo.pos t-tests (one on attitudes and one on 
problem-solving) to ninety-six university students. 
Companies Ons With 1a) COmtrol. orOup Ota tOLty-eapnty students: not 
Danticinatineg an. discussaons. showed, that, thesdisference ip 
aitiiakudewcores irom pretest. and. poste testywas not dues just 
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Ve) SOCLO-ECONOMICG “STUDIES 


Shaw, (194.3) found when, the total, group, studied was 
divided into fourths and ranked from high (four) to low 


(one) according to socio-economic status, the mean rank order 
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of academic achievements of these groups ranked was the 

Same as for socio-economic status. The study was done with 
280 students from grades four to eight inclusive. Socio- 
economic status was measured by Sims Bcore Cards: 

Educational achievement was measured by the Stanford Achieve- 
ment Test and by the average mark as given in the past year. 
Intelligence test scores were obtained from the Otismse lt= 

Osborn (1941) and Thorndike (1951) showed with their 
data that cultural differences within a school were much less 
than the differences found among various schools. Within any 
one school the background of the lower achieving student was 
Hotemuche different trem thateofetheabestes tudentyecin 
comparing schools wide differences in background were. found, 
Also within schools a superior background was not associated 
WwLth alsuperior; performance; onorrsuperior performance with a 
better background. 

Engles (1934) efoundsyas didiFrankel (1960); thetlin 
Schoodymarkse and: intelligence quotients; chitdrentfrom 
financially dependent homes had less favorable school records 
than children from homes selected at random, and children 
from homes selected at random in turn had less favorable 
records than children from selected privileged homes. 
Children from both the under-privileged homes and the 
privileged homes presented more disciplinary problems than 


children from homes selected at random. Children from the 
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under-privileged homes presented more disciplinary problems 
than children from the privileged homes. The 114 under- 
privileged students were those receiving public assistance 
and the 115 privileged students were picked by the principal 
who lived in the area for many years. All three groups were 
at the senior high school level. The intelligence quotients 
were scores from one of the following tests: The Terman Group 
Westy on Mental Abiiity, ine National’ Intediipence lest: ‘or the 
Dearborn Group Tests of Intelligence. 

Reeder (1955) in analyzing elementary school children 
found that there was’ a significant correlation’ between: low 
SOCLO-e€CODUMmic s.tatus—and~a_low-seli- concept. -Ihe-s-el t= 
EOMCept. Scale developed by Reeder had hien test-retest 
fe sapatity coets lc Lents, “lhe low seli -comecepe aisw correlated 
with Lower achaevement compared to the Students” potential and 
Wit the existence of Déhavior problems. 

Byrns and Henmon (1936) in analyzing one hundred 
thousand eight hundred twenty high school seniors concluded 
that evidence existed to support the hypothesis that there 
were true differences in average mental ability between 
children whose fathers belonged to different occupational 
groups. The occupations studied were grouped and given names 
Of Protesstonal, Executive, Business, Clerical, Mascedlaneous, 
Skilled, Semi-skilled, Unskilled and Farmers. “These 
differences between medians were found to be sufficiently 


Jatge! to indicate’ a true difference except for three 
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categories, namely between Business and Clerical, between 
Clerical and Miscellaneous, and between Skilled and Semi- 
skilled occupations. However, although the mental ability 
of children progressed from one parental occupation group 
to, another, the correlation between the mental ability scores 
ObpEne esitudemt sandetherank.of the parental. occupation for the 
entinre.group of students was.only,+.18 which.was.due.to the 
overlapping from group.to group and to the wide range of 
scores in each group. Aptitude was measured by the following 
Pesta p0Ohiofotate University, Psychological yest, ThepAmerican 
Council Psychological Examination, and The Henmon-Nelson Test 
of Mental Age. Although the professional group has the 
highestymedian mental,ability, the.Farmer.and: Labor groups 
(skilled, unskilled, and semi-skilled) when. compared to the 
ovetalignedian,Accounted for f£Lity iper.cent.ot students above 
this,overall median. 

Burchinal, Gardner and Hawkes (1958), administered 
TheeRogerselesteof Personality wAdjustment to.129,boys,and 
127 girls from homes that had both mother and.father and at 
léasteoneabrother oryesister. ,Qccupations,of,thesfathers:and 
the educational levels of the.fathers and: mothers were taken 
aSealidi ces eof thessociozeconomic status,+of £hesfamily...0n 
EhepeGtadwscore: oneScaleseotgpersonal panterioriiy, social 
maladjustment, family relations and daydreaming, a fairly 
clear pattern emerged. Children whose fathers attended but 


did not graduate from high school had the highest mean scores. 
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Next was the mean for children whose fathers were high 
school graduates, followed closely by the mean of the 
children whose father had an elementary educational level. 
The second lowest mean was obtained by children whose 
fathers were college nongraduates and the lowest mean was 
obtained by fathers who graduated from college. The 
children from homes where the father had post graduate 
training had the second highest mean. When the sums of all 
scores from the same scales listed above were compared, the 
childrens' fathers whose occupations were lowest ranked 
Hipniesteon these tests and those=students with occupations 
that ranked highest obtained the lowest total score. 

Phe re® appears “to be “a “drrect relationship. between 
SOGHO-CCONOMECY’S Cabusrand=perrormance OnvVapti tude tests, 
achievement, and attitude to school subjects with’ the 
exceptronally “low -and exceptionally *high®in’ socio-economre 
Statusecreatine’ thetdrscipline problems: + "ihe students in the 
bOweresoero-economic*class ténded*to have their™“progress 
qeadem@cally retarded while-those in’ the nigherrse¢e1o- economic 
classes tended to have their progress accelerated. Burchinal 
ét%al.' (1958) supported the proposition that “the socio- 
econcmc #5 batus "Ot “the °tamily*in@which*therechiidais=borm and 
socialized has been demonstrated to have important influences 


on-the-attitudes, values and behavior patterns acquired by 
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the child.” 

IME Situdpesteiitededhove indicate that socio-economic 
status is a factor with many possible levels and is related 
to other .Vacl ables tsucly asitat titudes tySimcaint is related 
to othentiactorsaleeis! impoertamtiite no Ices ceacteconomic status 
constant within a given range. However, Osborn (1941) and 
Thorndike (1951) stated that on the average there was not 
very ‘much variation in socio-economic status in one school 
andehéence tytcmay “be mMecessary toxsomit, only aifew uitudents 
who are either exceptionally above or below the socio-economic 
Standine tot tile siatmrgroup studied: 

ThOnmques tion sthem sisshow toerank the isiociosecenomic 
Status of athe Us tudents Yvinvoliveds Siuckman . (1947 )rmimdicated 
thatthe tank ;o£ Soccupatironsasa meéasuréenot social status 
chanvedPvéry Invt rorin ta iperiodackptwen tyconre Sears ; 
iMeéknam lalsoeindiuicated tthatCthéeretwasea Vgeenérahsmpattern of 
SECUpPAtLons determining vs ociGnéconomi Gastatus tindépendent 
@e the Country sanaly zéedsor stheyy car othepsitudyanas reondueted: 
Bhisienatloo%) reported assCaléecwhiehche déevéelépedszalthe 
choice of eighty-eight occupations were taken from the 
Pineo-Ponter™scale’ (1967). fromcewhiuch shepdeve loped rregression 
weights and a prediction equation. Upon applying this 


equation to the 320 occupations obtained in the 1961 Canadian 


“8. Burchimal yoBeeGardner, SandoGophawkes .wiGhpidrenys 
Personality Adjustment and the Socio-Economic Status of Their 
Fanwioees” Ihe Journal of Genetac Psychology, S27 140 (1956; 
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Censusnarsocrnoeeconomichindexhscorectorfeachtwas obtained. 
Blishen also reported that: 


The rank correlation between this index and 
the 1951 occupational class scale described 
Was i269rindycatingtbdthos: tabi lity einuthe 
Structune overrtimevandtsimilaritysimsaresults 
despite variations in procedure. The coefficient 
of multiple correlation between the Pineo-Porter 
scores andithenincome and educational level scores 
described above was .919 for the eighty-eight 
matching occupations, indicating that the Pineo- 
Forten prestige scores could be estimated with a 
relatively high degree of accuracy.1 


Withjreferencettocvadiidntyochees tated?» Theahighecornelation 
between the Pineo-Porter scale and the present index. may be 


nee Other 


Mmtempmetedotossipportithei validity torstheulatter. 
correlations which served as indices of validity were 
TeoOtted ase. OL LOWS. 494) UN Med. states) a4 Germany yao 
Great Britain: .cO New Zealand, ~90, Japan. 

Bimeouand: Porter (1907) adapted ther, scale trom) the 
National Research Centre (NORC) of the U.S. ; changing 
necessary titles of occupations, and making it bilingual. 
cawaswene first national=study Of occupational prestige tor 
Canada sand was) designed to be compared with Woo. scales. 
Ihe vyaene Dorie de citat< 

The research design which we adapted required 

all respondents to rank 204 occupational titles. 


Although occupation is undoubtedly the principal 
element-—entering into a person's status there are 


nar Elvsnueny. A, oocpo-Economic Index for Occupations 
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Othervelements, such as the»place of Usitus” 

in which he works, ethnicity, and religion. 

For this reason sub-samples of respondents were 
required to rank seventy-two industries and 
COPpOTraL! Ons , thirty-six vethni cities. ands twenty— 
one religions. As well as ranking of,occupations 
the vinterview elicited social background .charactez,- 
istics of the respondents: thesis: spouses, their 
paments, «end information, relating -to work expert - 
ence, mobility, attitudes te education) and inter= 
Sunnie. nel tons. 


Samcey pllve; .Bilushen ieale .coyrelated so hachiy with 
trea Pinceonrorter scale (9 19,).) wath the luckman- scale 
Gai ieaeandswi.th 4.calesMot ther \countries. ass previous iy 
Listed jaut ywappe ans »the socio economic sande x for Occupations 


Piso uercDOGLS JES bes tesutted for thaises tudy . 


SoreG, Pineo andl J Porter s"occupational- Prestige 
in Canada,'' The Canadian Review of Sociology and 
Anthropology, 4:25, No. 1, TOG 
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CHAPTER dei 


THE ANALYSIS AND RELEVANCY OF THE SCALES 


AND TESTS 


The scales and tests used within the present study 
avrecgeseriped Ii lenvictchapte riven digeussion on the 
relevancy, validity “and reliability "of? the h€a brror ia 
Poycno ogical sinwen tory "CCPl) Yas? welll Was “a “description “of 
Lite peorscorarrty "travts ns dieluded.” "Simibarly “an 
explanation of ‘the Attitude-to-Mathematics Scale as ‘well as 
a discussion outlining the development of the mathematics 


achievement tests is undertaken. 
te DHE CALIEORNT A (PSY CHOLOGIGAL INVENTORY 


ite worteerakCatifomra Psychological Inventory, Cll, 
was developed to serve two goals, which according to Gough 
Cros) are: (ay “to develop descriptive concepts=tor a, broader 
Seerino Chaim psy citdtii1c Clinacs, witieam OUuLloOk tor tie 
favorable ‘and positive aspects of personality of normal 
Suppects rather than the morbid or pathologrceal, (bi) ta 
serve as an efficient and dependable scale for identification 
and measurement of selected personality variables. This 
ims trument tas erehteen scales grouped into four “categories 
Wortr2 total of 480 true-talse items,. 

Thorndike, (1959 Ncimaanabyaimg \the CPiesitated «that the 


problem is which ones and how many of the scales provide an 
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unidems-tandabil exdesieraptuonwot ethe anda vidual. ahrites (1964) 
Stated: 
About the only personality inventory which 

has been studied extensively enough both internally 

and externally to indicate its promise for the 

appraisal of the normal personality_is the 

California Psychological Inventory. 
Inggtheytollowing reports on the literature pertaining. to 
Gough's scales, one of the main problems which was investi- 
gated was that of finding those scales which measure 
Gdwarerem@taspects of the personality. Attempts using 
Statistiéal procedures have been made) toycive.sar clear 
empamical basis, for clusters: wathin ithe jer1ghieen CRI scales. 
ASwiaeres uty ive ryeylarge percentage, of jthe reliable warwance 
Wasi ¢found tobe, predieted by five or saw pot gthe, scales. and 
DPeGtale: sre] table variance: ssemained, (Mitchel kpand Pierce- Jones, 
L960) «Nachols sand 4S chnemd,. 19633, ar ikke si5 29 64 Sprimcobs and 
Struensee ,. ¢1964.).. 

One ssicale relevant to this study,was Selt-Controlk. 
Gotigh¥(LO5 Ae stated that the purpose of his scale is: ito 
assess the degree and adequacy of self-regulation and self- 
control and freedom from impulsivity and self-centeredness."1* 


High scones. sindicate a person (to (be “calm, patient «practical, 


$ Lows <Séli-denying, inhibited, thoughtful, and deliberate; as 


vee Crites gyi the Califormmua Psy chologrcaleinventory.: 
1, As *a Measure of the Normal Personality,” Journal of 
Counsellingaksy chology, 112197, 1964, 


cues Gough, Manual for the California Psychological 
Inventory. Palo Alto: Consulting Psycholopist Press sp. az, 
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being strict and thorough in their own work and in their 
expectation for others; and as being honest and 


conse entionseee 


Low scores indicate a person as being 
"impulsive, shrewd, excitable, irritable, self-centered, 

and uninhibited; as being aggressive and assertive; and as 
overemphasizing personal pleasure and selt-pain,"?® AS 
mathematics is a deliberate, thought-provoking process, the 
writer teeis*high@sores on’ self-control might be associated 
with high scores on mathematics performance and attitude to 
mathematics. 

Springob- and Struenins (1964)* conducted” astudy to 
6valuate which of the eighteén scales*by Gough® could 
SPricetively be Used With Nigh scho@le juniors ald seniors. 
MitCneughie lint ting himself te studying: 2Z20>-mabes., ne came Lo 
thetsame=conclus#en as"othér researchers that five or six. of 
the scales were the efficient way of measuring different 
aspects of personalyvties’.”’”Also~ the’ Self-Control” scale was 
found=ds almost a pure meastire’ that could differentiate 
thesty peor person “along =the *seli-controly-—" impulsive 
dimension, ina study by Mutchel land Pierce-Jones (i700) 
analyzing 258 cases consisting of 213° females” and: forty-five 


Maleswenrolied in a teacher tradiningecenter, the Self-Control 


Seale was found to load”. 9Z"0n the factor Gough called 
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Adjustment by Social Conformity. The same scale loaded very 
low on therthree other factors or categories Gough described. 

Nichols? and Schné11_(19613)~ reported! thate thel Seicé 
Control Scale measured a certain factor, Value Orientation, 
almost solelyeby atselty* *fhese researchersi found? that: thas 
scaleame asuresitherseli-control aspectaot personality 
equaliyowell for males ast for demales: 

Aiken (1963) in studying 160 college sophomores at a 
southeastern women's college found that the CPI Self-Control 
Scaled wastsa onitta cantly) correlated. (« 0lslevel) wathtia 
mathematics attitude scale even when mathematical ability was 
parcualdedeout,. @ihuss shes claimed, highs sicorers* ont the 
Abie Sicalemtend sto ibe more social lyvandi anmtedlectualiy 
macorefandi mores selr-contrelled. 

Gough=reportedsaycross-validationalystudywor the CP. 
Principals were asked to nominate the least and the most 
impulsuvelisibudents angthes fiver highs chools* where the CPi 
Was administered, The least impulsive boys and most 
imp satven boys as@chosen: by the prancipaleindecd had) si gni- 
Sig@antel yi Pte rents cores ion, thes Self-Control scalevor ithe 
OPigg Simidariresults were: tound) foregirls. 

The test-retest correlations as a measure of 
reliabicbitywwere .68 for 125 female highschool juniors and 
WS vtor. H0d=male high school juniors?) Gheweonsis tency 
indicated=thnat’, “although such correlations were nov 


exceptionally high, the scales can be used in both group or 
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individual etesting. 

Support exists for the use of the Dominance and 
Sociability Scales as studies show meaningful correlations 
with attitudes to mathematics scales. Gough explains that 
the scale tomedominance eattempts: «to tassesshactons ofeleader- 
sixep rabada ty» domindnce,:-persisitence,| sand social initiative."2/ 
Hughies'c ores; indi Gate, a>pernson «as. aggressive’) comfident, 
permsbs-tene,) yand..p lanfule; tis sbeang “persuasive cand Werbally 
fluent; as) self-reliant and independent; and as) having leader- 


Is Low scorers tend to be seen 


Siurp-po ten tial sand «ins trata ve:.!'! 
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and unassuming; as being slow in thought and action; as 
aviondiing jot esdituations tof tension sand rdécisiijomss, amd fasi hacking 
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temperament "7" Highiseorers jae isicem lass outro mip), 
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21 Low scorers tend 


avd: casriomsisoinal cand sfiluent yin tthought,! 

to bemwseemeras dtawkward, .conventaonal, quiet, submissive ,;and 

unassuming; as being detached and passive in attitude; and as 

being suggestible and overly influenced by others' reactions 
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In a study previously outlined, Aiken (1963) found 
a Significant correlation (.05 level) between GEL 
Dominance and attitude to mathematics scores with ability 
Stetistocallyucontrolleds 

Mitchell and Pierce-Jones (1960) found that the 
Dominance Scale, Self-Acceptance Scale and Sociability Scale 
homcedvincavily, with coefficients of 2/6, </77,. and ./8, 
respective ly) ont kactoneliunamedySotdaleRoiseteathese 
ecates loaded veryoalightiyhonkFactors Isguldls andi wand 
henicegdoanotimeasurecetheme v[Thesloadingshindi cate rmthateany 
one of these scales measure equally well the factor named 
SoclabliPoise as previoushysedeseribed.»rSpringeb andeStruening 
ti[o4jmsuggesited. that ithetabovepiacterdconulid heacalledyselt- 
Aeeeptancej andanOutsotnenesss ithe wrirtershisupportethe 
Con tentionumthatstheiWominan ce,  Seit-Aceep tances aandssoctabial- 
hteyaneniestedachydescribéerthesindivrdualios sediaconitident 
andfpossessinetsocnaljpleadershippeusoenad lyecageressi veesor 
gregarious, as one who seeks to achieve positions of renown 
Or power and positions which require some control over or 
Supervispvoneot others 7ouUsing ss tates tieabemethodsethey found 
thattSelf-Acceptance (Sa) ;.Sociabilnty (Sy), uand)Dominance 
@Da)uboaded oneFactonunll | (SelfsAcceptances andhoutgoinoness): 


peegoncea¢ and] iglperespective lypwrethaa Imaxtmumeloadin god yo28 


3 
Spnthe fournsother: factors<: PNichedlseandeSchneéell 1 (i963) 
reported evidence to support the above studies. However 


because differentystatistrcaleprocedures cwereiused uslightly 
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different results were found. 

Crates (1964) using 124 subjects of Non-clients 
(data on Personal Adjustment subjects and Vocational- 
Educational subjects were also studied but. are’ irrelevent 
to this study) reported that Dominance, Self-Acceptance 
and Capacity for Status measured Factor II (Extroversion) 
equal lyyjwedde 

Reliability as measured by the test-retest correlations 
Weréesud 2 ande:/1, fom made, highs choole juniors) ony Dominance 
andeSociabilaty respectively, and 0.64, and 0.68, respectively, 
forpremaleanaghyschool juniors (Gough, 1957). In-testing 
the validity of these two scales the principals were asked 
toaname) thesmost.and/ldeast, dominantaandsalso thesmosti and 
least Partacipantastudents) iano tiveshagheschoolsiwhere: the 
CPI was administered. The most and least dominant students 
asnadentafied), byythe principal: scoredssagnaticantly 
difttermentiy) (.0lwdevel) ,on, thee Dominance: Scadesand the most 
dndyleastepartd capantrystudentsescoredysigniaticantiy 
ditterents (01 ,level)eon,the Sociabilityescale. 

Gra tesa 1964). foundrthatathéesindependentytactozeill | 
sometimes called the Resigned Personality could be 
measured by the Communality Scale. He described such a 
ped GOnwase realisciczapatienty,dependabide, sreliabilejesincere, 
honest. conscientious, tactiul, moderate, -and likely to use 
Common sense-and’ good’ judgement. The writer®expresses the 


Opinion that the realistic, dependable, conscientious person 
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would possess a better attitude. to mathematics as well as 
PeltOTMIng Detter an "1t. 

Gough (1957) stated that high scorers on the 
Communality Scale were seen as being ''dependable, moderate, 
tactiul, relvable “sincere, patrent.- sveady, “and realistic: 
as Deing Norest “and “conscientious; “and as having common 
sense and good judgement .""7> Low scorers were seen as being 
"impatient, changeable, complicated, imaginative, disorderly, 
nervous, restless, and ‘conrused: as being cure lt ul and 
décertiul, inattentive, and forgetiuly and as avinevinvermal 
coni lvcts and problems ."** 

NECOTC 1M OaGinvee Se OL OO4)*. Shloxrp lity ser aero mw deve. 
and Achievement via Independence measure.the same factor 
werd wirtciel |! =andsprerce-J ones (L9G0) "called Capaerty "tor 
Independent Thought and Action. Springob and Struening (1964) 
Supported with empirical data the #contention that Fleximrli ty 
(Fx) and Achievement via Independence (Ai) measure the same 
factor but they Measure nowothers.,” Te vrrexrbmli ty and 
Achievement via Independence Scales “loaded  FOl*and 256 
respectively on Factor IV thus measuring this factor equally 
well. 


Goueh (1957) reported that thes lexrbr lity “scale Ghx) 


mindreates the degree C1 Llexiprlity avd sadaptabirirty “era 
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PeRsonsasSpthinkingsandesocial behavior.""“° 


High scorers 
wemenseeniasebeing “insightful, pinfonmalyjadyenturous } 
contident,;,humerous ;erebedlieus,i idealistic) sassertive;eand 
Sf0iSGiCs oas ebeingssarcasticGeandycyniealsgandiasehbachly 
concerned with personal pleasure and diversion."° Low 
SEOKETSywere,seenh.~as, being deliberate, tauUtious , worrying; 
ImNdusSEELOUS, guarded, mannenly,emethodtedl , eandt rigid; .as 
being formal and pedantic in thought; and as being overly 
dete penta lat onauthonity, cus tomnand tradition."*? 

Goughs(195/7) alsonneportedi that gon: agvahidityvws tudy 
WithivisQsecolleseys tudents gresponding, Flexibihkaty correlated 
Haxciut th pthe>Galitormiascly(authonitarnianjipersonalityjescale. 
hes re kuabhlaty of this ts.cahe sas jshownhbyatheutes tare bes t 
GOyrelations jwas, jreponte daas n5x04<£0rg 125 Jhugh 4s choohi females 
andst60) for 1Obphich «school jmales, 

Fal re (h959) piound ja<l ow ane gative ts ronigacan titre ati on- 
Sup ybetweenipthe CPI \Flexibuluty Sé€ale andjacademi¢gjachieve- 
ment for students attending various faculties at the 
Univerusaty of Albentane He suggested as angexplanation ythat 
such individuals may be rebellious. and may not.apply them- 
selves effectively to their studies. 


The Femininity Scale, measuring Factor V according 
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femininity of interests. High scores indicated more 
feminine interests, low scores more, masculine interests. 
The high scorers were seen as being "appreciative, patient, 
helpful, gentle, moderate, persevering, and sincere; as 
being respectful and accepting of others; and as behaving 


128 The low scorers 


in a conscientious and sympathetic way. 
were seen as being "outgoing, hard-headed, ambitious, 
masiculines;s active wirebus ts dandtrestless;sas being 
manipulative and opportunistic in dealing with others; blunt 
andadigrect unvthinkingrand! ini actaonsaande impatient with 


er? Theraspect OF 


dedavyaismdecision ,wandiire flection. 
nasculinitystemininity’is importante ins thaseas tudy) since 
attitude toward and performance in mathematical problem- 
Sedvan gtwase founditorbe notrnecessarilyodinkedstotmalés? or 
females but rather to masculinity and femininity, with 
masculine females and males scoring better than feminine 
females) or maleso(Miltenyelos7jpe Farrw(L9so) sitatede that 
frombhisddatatthere wasrsomesinditation, that thes CPi 
Femininity Scale may be an indicator of academic achievement. 
Ineaisicussing, thessedcct sone ore ter itenss tom test 
femininity-masculinitys; »Goughe (1957) oreportedysthat the 
Scalel devisediwaseasy toc administer, orelativelyesubtle. and 


unthreatening in content and significantly differentiated 


between psychological masculinity and femininity. 
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Two main problems with personality questionnaires 
are that persons tend to answer in a socially desirable way 
or to answer true to positively worded statements, a pre- 
disposition termed acquiescence (Jackson and Lay,: 1968; 
Jackson “and sMessitick 110587 Jacks ongn 960s) cChanies Dicken, 
IO G'S ie 

Cantor (1963), upon analyzing experiments with 
hospital patients who faked their responses and thereby 
changed whemr profile, isaw sthatesthe,cabi Isaty to.edojs@: was 
rela teidtito;) thavorable weports stom disichange from the hospital. 
The fals#eneationitor testis coresyim ethe) dimectwonioinsocial ly 
acceptable eanswers; om the; -GPIyjseemed, to rbe sanyindxcaiti on) of 
a- personality variable in its own right.and not-an undesirable 
factor st onbe; tcomrected s acGanitoms pressing thermaitte riemurther , 
studied seventeen male applicants. for a position at the 
hospurtall peandythinty alcoholics: committed anvolunmtani ly. 
The median ,ages of the two groups of subjects were, forty- 
time exsyaind oho rGy-ione Wearsicirespectively » tandytien Rs ocio- 
economic status was generally the same... -—The alcoholic group 
wiasiedia de dint o; Yiwo,d on etibeing «thexbet ter tadgiusiteid 
akcohoimacs tanid «thewother ebieinig. whe epoenem<adjusitediea kcoholacs. 
The—three.proups were given.instructions,to "fake good”. 
Liemnormmaleappitcants wetewable to, take be ttes tian el tier 
fLoOUupeOt <1 Gonelics.— Also,—usimne fifty “applicants fora 
position at the hospital and fifty alcoholic patients uider 


nomiileadminas tration—or-the CPl test, the “applicants who 
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were well-adjusted produced more socially acceptable 
answers than the alcoholics who were maladjusted and had 
the same opportunity to fake good. Cantor explained this 
as follows: 


(ihe tresiuil tshisupgest ethatyeconder standard 
conditions of administration and where there 
1s presumed motivation the part of subjects to 
present themselves as normal or well adjusted, 
there is a positive relationship between the 
abimaty to present a good picture om tlre CPL 
andsgthenmactual Uaidie adjustnentf ethe subject. 
inwaddition, under fake good instructions, 
subjects are able to improve their test pictures 
to a considerable degree but even here there is 
limitation by actual, life adjustment. 


Dicken Wel 963) stounc: int hu bisle:tto yattempit) jto; con trod 
Mesponse;isieit jvaniancessance jtherer wene, nowsienifmcant pains 
Ueevabavtye  Hemnconcluded- "ihe aval lable se Vvidence= supports 
Goupn ss posdtilon that Social desirability varrance need not 
and perhaps should) not be: removed (from scales, designed, to 
meas Nes pers onfa lasiyjetraits) of ther (ey pe,isitudived here.">1 

Gough iG19 Sys seated, thatsrtheme was: ja.siecuamd! for 
thesptygesiot taking anwhich «the persion, attempted. tor waite the 
testa cbt: hiadmeniot <at tempted: sto; icon cenit nate) Omigave answensirat 


random. = Gough «stated:. "Whenj«the® sore, .on, Gommunalwty. falls 


very low, the strong possibility is raised that his answers 
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have been given in some random or unmeaningful way." 


Gough also stated that the CPI was more difficult to fake 
EHaneOEKeT testsebecause, of the subtle items, that 15, the 
items do not show, upon inspection, any relationship to the 
particular trait that they measure. 

SIncemréeading ability was “a crucial factor in the 
normalteonpletion of the CPl, laterature on the reading 
téevelsrequired was. investigated. Bennett and Rudoff (1957) 
£otna®that=the sixth grade reading level was sufficient to 
eomplete™@the test in a Satisfactory manner. Also worthy of 
noteeise thatethe CPI scales measure the personality of giris 


Cquiallyewelt as the personality of: boys (Gough, 1957): 
HG. 7 WR Wh ee UNG) Sih BAYA SE NE IETS als: 


According’ to Avital (1908), his taxonomy identifies 
three levels of mathematical thinking which are: recognition 
and “recaliewhich are at’ the taxonomic lével of knowledge; 
algorithmic thinking and generalization which are at the 
taxonomic levels of Comprehension and Application; and open 
searchtat the’ taxonomic, levels of Analysis and Synthesis. 
Thee base Level ofythe thinkine= process, 1s the recall or 
recopmutiion of material in’ the form it was 9 taught. “A 
higher level of the thinking process, which he calls 


algovithmue thinking, is the straightiorward» generalization 
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or transiter fromethe: leamed mmaterialitoimate rial "similar 
to it. The student at this level is exposed to well-defined 
procedures or algorithms for solving a problem and is 
expected to solve problems which are not very remote from 
Lemp Avital used theterm “open tsearch) ior ithemthird Wlievell fof 
cognitive complexity since this best described what goes 
ontatnithe aiighesit Vleved tof inathenaticalytiinkingee! Behavior 
at Gehus’ levell cemérges when ethe sittudent is) mot .con fined ito ‘a 
learned set of responses which can be transferred directly 
to solving problems. He can decompose the problem into its 
elements (analysis) and perceive, among their rearrangements, 
new relationships (synthesis) which are relevant to the 
possiblersoliGven ion the Giroblem: 

AV eealeGlOesieis tates texpliuciily Ghat icons tututes each 
Teves: 


Niowledges) the @lowes tscate som) ainvelves «pure 
Kecalieor Tepet Leon Or mater tal ain vene wexace torn 
iriwhich meiwasepregented a Memorization of facts, 
defame cvons, Tubes. procedures, “andy theorpes. calis 
ive Gmcius &6abegory sibut in ihe student. ers expected 
toOauLais Patetattaee Dintiota Mew sformicnm to recognize 
a irule %sitated “ini ea. sdiiferentiway ifrom tthat aint which 
butwasepresented , “hémasitdemonstrating (performance in 
aha ghenwcatecorys. Seriieiredder asihould motice that 
Gbijfectivies are wot isitated tas tvthe situdentyshould 
kaw SOtror knowledge Guvech to tcenrsie can@refer to 
aesieds t itwoudis tric taba Lutiesi wali bot yao. “repeat 
awa ty towuseweelhe ehrre tt Wsettive won bassense 
Witt ch Hisiuinc lauded im tthe veate gory cof “know ledge, 
wite theisecond may Sreten tomithethigher levels of 
Comprehension and Application or even to ability to 
use the highest levels of problem-solving. 53 


33chmuel Avitale-and sarassneutlewortry ObjecriIves: 202. 
Mathematics Learning, Some Ideas for the Teacher (The Ontario 
lnsticute tor Studies in Education, Bulletin No, 3, 1908). 
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The taxonomic levels of Comprehension and Application 
are those in which the material requires a process of 
generalization or simple transfer. For linsitance ‘the-ctrans - 
lation of mathematical symbols falls in the category of 
Compmehemsaon.d Whercimisrsomesdi fficultjaiim dis tingmmshing 
Comprehension from Application. The 'story' problems where 
students apply given principles to everyday situations 
uSuailabysibelion g htoy thes cate gony,ofrAppia cata onkg However, if 
the student has previously been exposed to exercises of the 
Same typeias: any of the tesit, items), his: performance, will be 
Ol \ties lemme] sod sGomprehension rather than Application 
(Avital, 1968). 

ine Wess emtiial ereg uismements. Ov atip Gobal em stop sbielon py to 
theeopen search Leved) of athe thank tive pos oeessawarthapitt s 
corresponding taxonomic levels of Analysis and Synthesis 
Tathesasythan sto «the syGomprehensa on. =, Application icategory, are 
threeatold..9 Accordingato: <Avistal ; 

These, criteriayare:- (4,) the number of 

DiLLaonples Of rules Needodutom Si@lvaing®. 

(ii) the remoteness of the rule from the clues 
included in the formulation of the problem 
and, thelpdimec tion sy hod, 4s olan. and, (iy) «the 
remoteness of combining the rules in a way 
needed «for solving ithe. civen problem. . The 
€ssential characteristic 15 nonroutine mani- 
Dukationl! of previously earned, mate rad. sand, 
ata higher level, “discovery of relationships 
among previously unrelated concepts and 
DPropess trois..... Ine d1ifterences between alyorithmic 


thinking, and open search 1s) essentially that 
between reproductive and productive thinking. 4 
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Based on Avital's taxonomy, basically derived from Bloom's 
taxonomy, a two-part test was prepared to measure the 
achievement of the students at the grade eight level. It 
was felt that there were definite distinctions between 
Knowledge, Comprehension, Application and Analysis and 
Synthesis and thus independent tests could be formed. The 
first part on Knowledge, Comprehension, and Application was 
gleaned from grade seven and eight material... It -was 
established that for each item in the Knowledge, Compre- 
hension, or Application category, the basic knowledge had 
been taughitte thet studentsam | Thisveaccoridimp to; Avital 
(1968) was essential. 

rt Was necessary ito use’ primarily cnadet seven 
Materadal wath only vone Sec tionso i eradey ciight matemi ale since 
bys thertame of Ginaletes tine the students’ would not have 
coverce- SUrIICI ent material Grom which repress emtatt ive 
samp te tof questions ‘coull@ibe tobttained.\,. Mostiastemsi stor ithe 
Anailysas vand ‘Syn thesis* Gecti on’ were ‘selected from Avital 
se leciuilen: of probilens: for wradesmsisesto-nume, idiowewver, the 
chosen problems were adjusted to suit the grade eight level. 

A degree of content validity for the mathematics tests 
Was obtained by submitting the aitems ‘to iseve ral mathematics 
Fdnesttoxrs) fer scons tructive «riticitsm.o¢ Wilse a t Gist believed 
tire the? matwvematics tes'tsithad sacteptable pcontent Wvalkrdity for 
the purpose they were designed since the concepts were 


derived from materials widely wuséd an the school system: 
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The mathematics achievement tests were originally 
devusied in Stwoparts’ @ihe first “consisted iof itéms “directly 
related=to the ‘grade “seven material with one@étapter on 
geometry from grade eight material. The second part was the 
problem type of test. These two tests were administered to 
berty- three’ and Mfitty=one students f*respective ly, “ina pilot 
studyeo sde'termine: ‘the difficulty tand +the validity "or 
discriminative power of the tests. It was also necessary 
to, observe the time required to complete the tests. 

The test on the taxonomic levels of Analysis and 
SY tChes USeivad*a Kkuder-Rrchardsom we lvabrlyty yocetrrciemt or 
a2 ve litis' was “probably duc to the Wimited number of 
qués tions? “(10 problems) “but. since “testing time “had” to be 
considered) the tes tecould not be Nenstiveneéds "lt “can be 
SHOW RaCCOrdimo*to, Ferguson 9Cl059)* Sthat 1ftie test would 
have “been hiive "times. as’ long {that Ds’ tevety “questions, the 
reliability would be near .59 by the Spearman Brown formula 
fOr esitamatanc re lvabwviity: with Siieréased tes eleneth. 

Mreesreliabilwty = coertvecrent for ihe knowledge, 
Comprehension and Application levels of the taxonomic 
Obyectr vie: wast fot, which according to eGarrett °F1939), isi™as 
good fas "ean ‘be ‘expected for" a non-standardized™test. The 
levelssimst=stated are not necessarily independent, sance 
accondiie to Avital. (1908), of a> problem an the spp lication 
Or. Comprehension, levels was, practised by othe student» then 


it comes under the Knowledge level. Many of. the items of 
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knowledge under our educational system are extended and 
expanded to the Comprehension and Application levels. Thus 
it appears that these categories are not independent in 
practice and as such it seems reasonable to say that the 
test measured much the same attributes. Consequently it 
makeseschse-itoruset KudersRichardsons*uFormular 20:as0a 
redaabidityvestimate.e« Thec items retained! and: discarded) are 


found in Appendix B. 
III. THE ATTITUDE-TO-MATHEMATICS SCALE 


thesattztudésto mathematicstscaletprepared by Remai 
(196S)ewasyselectedtfortuse. sHeechosey theemultiple. choice 
typeiofescaletheRematidescraibestthesscalerase follows: 


ihieystentofgeacheitemelias fivespossabie 
Corplotilon responses... Ihe student marks "one vot 
Pieseeresponsesy Lomcompletes tice stemae these 
chomcesmare Welcnted. Lrom five ito one ,with thie 
response indicating the .most.favorable attitude, 
as. judged by, the writer, beans weighted as fave: and 
leesariavorable aseones Pei hes total:score on the 
attitude scale represents the sum of the weights 
as indicatedrby thermarkedirésponséesato the items. 
ihe as pessubike ScoremisrlZ5Candethe lowest 
iso25a0°2 


Uponasethadeinspection Gf RemaivSeattitudes@scale tone finds 
twenty-four questions, not twenty-five as he stated. Thus 


120 points is the maximum and 24 is the minimum. 


a. Remai, "An Experimental Investigation Comparing 
Attitudes Toward Mathematics of Modern and Traditional 
Mathematics Students at the Junior High School Level" 
(unpublished Masters Thesis, University of Alberta, Edmonton, 
PIOs ly De A7. 
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Validity was determined by observing the relation 
of verbal responses to outside criterion measures of 
attitudes. Remai took two measures of outside criteria: 
teacher satingnofytheystudents' attitudésto mathematics; 
andsstudents' Easter mathematics: marks. :)The correlation 
between teacher ratings and the attitude scale yielded a 
concurrent validity coefficient of .43 and between students 
attitudes to mathematics and achievement in mathematics a 
Gono tnuctavalidiuty (cochiucientsotassime Heachers’ retane tor 
students' attitude to mathematics and students' mathematics 
Markbsmeorrelated <85. The stability ofthe traitias 
neasuredeby pthesitées tanetestrrelaabnlityecoci#inerent-atts 77 
was based on the original two groups of grade nine classes 
Wirth rtwentyatournymembersein reachiclasss gAsaa measureto£ 
ticeinalmeonsistency,Farcoetficiéentuota,s6 was obtained for 
this ater tude rscales 
Goreoran andeGibb. (L90ljestated: 
PAALMeaSUresSeOteinternalscons 1s teney 
TelwebDwility .sMchwas acne: Kude po Richardson 
omocedures®. ae eotten yield reliabidities gin the 
“70's eand even the .80"%s wath well constructed 
atGgrtudeliscallesmin which) a*wedl=definedeattitude 
Babee Ls appraised. 56 


It appears therefore that an attitude-to-mathematics scale 


Such as this will difrerentiate extreme groups consis cently 


50 Mary Corcoran, Ana "Hog. Gibb, Appraising AGLI Cudes 
in the Learning of Mathematics," The National Council of 
Teachers of Mathematics. Twenty-sixth VearDOoh ep ou. se took. 
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and is sthere fore .use ful -in this studye) Alsovsince the 

scale was constructed using students who were a year removed 
HEOM, grade yxelght, ut appears,sthe scale sus valid}for this 
Study.  ,As»seen by Corcoran. and.-Gibb.(1961),,0in administering 
an attitude scale sufficient rapport with the students. should 
be gained so the students can feel confident in expressing 
themselves. The use of the results of the scale should:be 
described to them and:.instructions, should be, given to spend 
only a short time in completing any one question since this 
tends to encourage spontaneous and therefore truthful 
responses. 

Remal spoimts, out, that the, total score soLethe satt1 tude 
Scaleushould be usedsby summing -the weponted- responses ssince 
experts wil Measurement sobsenve -attitude gas yan gabS traction 
HLOned france nunber poLerelated responses. 

A description ,ofathe. atta tudenméeasunes pin »thusas tudy 
Ls yeiven ibelow. . [he attitude measured by Remai's Attitude: 
to-Mathematics Scale corresponds to the.description of the 
fourth level of attitude cited by,Neale (1969)... This, .fourth 
level describes primarily attitude toward learning 
mathematics or interest in mathematics. 

Neale (1969) identifies four areas of attitudes. 
Furst, there 175 mathematics as a process where on) one hand 
it can be- viewed as a fixed, formal sysitem, in which one 
masters a rigid set of unchanging rules. On the other hand, 


one.can view it as a. changing system allowing for different 
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views and a process which requires much understanding. 
SeGONd ethete acouthesaitricultveor lear ing eat cides 

On one hand, one.can’ think of mathematics for the elite and 
on the other as a system which can be learned by anyone. 
Merd, there is» the-attitude of the place "Of mathematics an 
soctety. JOne can. look on it as fa. luxury or ds 4 ynecess ily 
COva Hhation.s last, there 1s the attitude toward leaming 
mathematics or interest in-mathematics, . This -1s the 
atutheude that 15 Sspecitically being analyzed. im this study, 
Pemeasures “aspects of liking or disliking of mathematics, 
tendency oO "enpare in Or avoid mathematical activity sa vLew 
that one is good or bad in mathematics, and a view that 
Matnwematacs is useiudl oOriwseless, s ltyis mote tice dimen 

this Study to anaiyze the other three levels as “given by 
Neale” (1969) or’to, investigate the areas of intensity, Jor 
salience (the importance an individual attaches to the 

aeti tude) eas: given by Corcoran and Cibb (1901). ihe 
attitude analyzed an this study 15 specifically (the attitude 
toward learning mathematics or the interest in mathematics. 
Remai's Attitude-to-Mathematics Scale appears to measure 


thus sspecitic area Of attitudes well. 
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CHARTE Ridel V 
EXPERIMENTAL DESIGN AND STATISTICAL PROCEDURES 
Is \THE EXPERIMENTAL DESIGN 


The present chapter contains a description of the 
experimental and the sepReal methods used. Included 
are - aflisting of the null hypotheses tested, the sampling 
and testing procedures used and a discussion of the bases 
upon which the various statistical decisions were made. 

One wor the purposes’ of the present, study was atc 
clarify the relationship among the following variables: 
personality, achievement in mathematics, attitude to mathe- 
matics, and sex. Information about the interactions of 
these variables was gathered as well as information about 
thewassocration oObethe selected personality tGadcs Wit eve ls 
Orethese factors.» Since grouping or categorizatvonm of 
students iamto levels assstill “a necessary administrative 
task, knowledge of the personality patterns within groups 
and between groups would likely be of value to those persons 
associated with mathematics Learning. A study on the unter- 
actions appeared important since the results could possibly 
ber ised as 2 basis for dittercntiated 10s truction and 
materials. 

Another purpose of this study was to assess, the 


importance of personality traits in predicting mathematical 
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performance as well as attitude. 

To attain these ends the California Psychological 
Inventory (CPI), the Attitude to Mathematics Scale and 
the Mathematics Achievement Tests, as described in Chapter 
Three were administered to six grade eight classes in 
January, 1970, From the total-of 184 students, 147 were 
selected after the students whose reading ability was below 
the grade seven level, or whose record indicated having one 
parent yor whose record indicated a substantially lower or 
higher socio-economic status than the majority as determined 
by the Blishen (1967) scale, were eliminated. The rationale 
underlying ethe echoice of *qualifyaness tudentsiwas: coi vermin 
Chapter, One "of tthe “presen t Us tudy,. 

Bleven"seores’ were tobtaimed tironethe administration 
of the following scales and tests’ Attitude-to-Mathematics 
Scale, Achievement within the Knowledge, Comprehension and 
Application “taxonometleve b(reterredetotasitAl), Nelrevenment 
Within thetAnalysis and Synthesis taxonomre slevel, (referred 
tomas 42), -Achievement considered as the@sicores, of Al eand 
A2 summed (referred to as A3), Self-Control, Dominance, 

Soci abila ty peGommunalitypehlexibvla ty, tandaéFreminincty @easince 
the taxonomic levels, as defined previously in this thesis, 
corresponded '!to theoretically “differentvmental processes, 

the analyses attempted to clarify the personality traits 
associated with achievement and attitude within each 


taxonomicslevelts Similarly \clariiication ®of'thesoperating 
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personality traits within ranges of general intelligence 
was attempted. As a result, with the use of Pearson product- 
momenescoarnrelations, the entire sample was first studied. 
Then narrow 1.Q. ranges, arbitrarily defined as follows, 


Were Ss tudtedes 840904 e205 109 e110=120, 12%=136. 
ie THE NULL- HYPOTHESES 


The hypotheses to be tested using the Three-way Analysis 


of Variance Method are: 


Hypotitesis: 1 


Mambnere, Ss hot SLeniticant ditfecence.an- scores 
between, students .of.high mathematical achaevement 
and students. of. low mathematical achievement on 
thie CVs ca Ves SoCs) UOsm oy er Cll ex he. 


Beebe few aS on OmS! Gillie can tc tire rencemimesCULes 
between students of high mathematical achievement 
and students of middle mathematical achievement on 
the IGP bescales. 1c. Do, Sy, 1m, Fx, be. 


Go PINGS LS ero aSwonigii Gan tdi fiercnce 10 scores 
between students of middle mathematical achievement 
and students of low mathematical achievement on the 
CPilpes.ica kesyiysG, do, Sy, Cm, Fx, Fe. 


Hypothesis II 


ee a Theme: -1s,010, Saignisaicant da fhe nence in, scores: thetween 
students with high attitudes to mathematics and 
students with low attitudes to mathematics on the 
Chigs cables .oC,e flO gms) eculllymeliesmoibcr, 


Be ihere is No Signiticant differences ine scores 
between students with high attitudes to mathematics 
and students with middle attitudes to mathematics 
on sue CRY siceles.gisc, Do, Sy, (mm, lx, Fe. 


G. Jherne 1sigiG swoutia cant difference in Scores between 
students: wath middle attitudes to mathematics and 
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Stuucntsewithne low attitudes to mathematics on 
thewePiescaless roc, Do, Sy, \Cmye ree he. 


Hypotnesis 111 


Malés\as a!group.will not score significantly 
differently than females on the CPI scales: 
ue, Do; Sy, Cmy Px, fe. 


[ff interactions exist, they will be interpreted 
separately. 


The hypotheses to be tested using Stepwise Regression 


Analysis are: 


Hypothesis IV 


dhe eti@eiency of prediction of mathematics achieve- 
ment scores of grade eight students over and above 
genetal intelligence 1S not Significantly amproved 
by sadding” Scales on? 


(a) attitude to mathematics 
Cove personadt ty 


CL =Set t-Control 
(2) Dominance 
(S06 secrabidaty: 
(4) Communality 
(Sj Plextor ty 
(6) Femininity 


Hypothesis V 


the *ettuciency Of Predietivon of attitude” to” mathe= 
Maties Scores Of pradevcisht Students is mOt sioni- 
freantly = imporoved=by “scales” onx 


Ga er cencralpinteliigence 
(b) personality 
Cie tele Con erol 
(2) Dominance 


(3)  Sociabi lity, 
(4) Communality 
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(S) sFiexibility 
(6) Femininity 


(c) achievement 


Ci), wAd 
(2) ne 
(Sian AS 


EDi.e, THe POPULATION 


The total population from which a sample was drawn 
consisted, of 183.students from: two.Edmonton.Junior High 
schools. -lhese.schools.aré<located-inwapproximately | the 
Same neighbourhood and were chosen because the writer had 
Gauone indthewlarger. one<::This jmeantetwoe thingsig< First; 
the writer knew what-was taught specifically in. this and. the 
previous year. Inspection of the other school”s mathematics 
objectives showed that very similar content was taught. The 
knowledge basic to both taxonomic levels was to be taught 
bypOrder,torgthe, testsytocbéesvalida(Avital »s1908)a© Second, 
theschoiceyot thesevschools wasidesirable becausessuifivcient 
Lapportewith) the »students shadpbeen previouslymestablished, 
thiserapport. waseessential jfor ptheeAtti tude to-Mathematics 
Scale and;the CPI, since more truthful answers were likely 
to bessaineds(Gorcoran and Gibbj9l9Ol) ssebhenavenagegage of 
the students was approximately thirteen years, eight months. 
The «schools were considered toibe in. the uppersmiddle;class 
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IV. SAMPLING “AND COLLECTING ‘DATA 


To; facilitate administration of the scales and tests, 
the Attitude-to-Mathematics Scale, the CPI and two Mathe- 
matics Achievement Tests were administered to six grade eight 
classes in January, 1970. The students whose socio-economic 
Status as determined by eye Bits hen Glo 07) scale wand whose 
readings ability did mot meet the criterion set out for this 
study were disregarded. The students from broken, separated, 
or one-parent homes were also not included. The qualified 
Students were categorized into high, middle and low attitude 
groups and similarly partitioned achievement groups. Male 


Stucenes were categorized separately trom iemale so eudents:. 
Via CeSiTATUSTLICAL METHOD ‘OF oDATA GANALYSIS 


lht{was- an’ aim of the present study to determine 1t 
CelLisadimperoohlalitystlralts could make wa sight tical. conten. 
bution to the prediction of mathematics scores over and 
above general intelligence. Pearson product-moment 
Correlations. were used to determine 1f£ meeting the require- 
ments of the Three-Way Analysis of Variance method resulted 
ins loss of information due to loss of data ian conforming to 
the requirement of equal or proportional cell frequencies. 
Corrvedations also indicated which scales were associated with 
achievement. Similar information regarding personality traits 


associated with positive attitudes was sought. Stepwise 
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Regression procedures were used to determine which of the 
SCaless CONtributediewoenitvcantly toxthespredictiuon, of 
achievement over and above general intelligence. This 
procedure also gave the percentage of the variance predicted 
by the scales that contributed significantly to prediction. 
The method would, also indicate which personality traits would 
contribute, significantly, to the prediction of attitude, to 
mathematics. 

The efficiency of.prediction, Stepwise Regression, and 
MudsGiupler Regression, are; welated: to, mulitaple, correlation: 
According to. Ferguson, (1959).. multiple, correlation deals, with 
the. calculation of weights that produce the highest possible 
correlation between the dependent (criterion) variable and 
the, wea ghted- sumof, two. or more: predictor variables... .1ts 
PUuIpesewiuse tO) Maximize ~the eificiency of prediction.» Blalock 
(1960) showed) thatthe, square:of, the, mui tiple, cor relatien 
coeciicient: will, berequal tomthe percentage, of. the, variation 
explained by. all the independent varaables, assuming, a linear, 
type moded:..» Ihis. process. he.explains shows, the, total 
explained wa Ghatcion ot: the. criterion, whene, thes, over app or ythe 
independent variables is accounted for so that no duplication 
CXdSits:. 

For brevity the special case instead of the general 
Case. as,,.cuted, here... , Ine special, case Jnvolving., the, three 
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Where R 1.23 represents the squared multiple correlation 
between variables Xy (eriste rion) and ascombimatiron wt 
variables X, and Xz, where Tig» Ty» To, represent the 
product-moment correlations among X 
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Lt tcam be jhowm that one can obtain a high R? 


and 
thererore a high Rewhen Y,z 1s small, T12 is large and T)3 

is large. This suggests that one requires predictors whose 
corre lation between *themselves. is small but with the 

Crisewvon, 1s: large, It should pe noted that. spurilousi Ligh 
R? could be attained with a suppressor variable. A suppressor 
Variable may be present if To3 and r,, are large, sand T43 1s 
sSnall, slhus two predictors could each predict ~pproximately 
ssawell but DOth—arée not required, <A ‘check tor suppressor 
VatLaples wili be made. 

Stepwise Regression Analysis was used to determine 
which scales added most effectively to prediction., According 
to Biroymson (1960) the stepwise procedure gives a.number of 
intermediate regression equations as well as the complete 
regression equations found through the Multiple Regression 
Analysis procedure. He stated that the equations would be 
attained by adding one variable at a time with the added 
advantage that if a variable used first was found to be 


inadequate as compared to. other variables added later, the 
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insignificant one would be dropped. With the computer 
program at the’ ‘University of Alberta the User" can Select 

the “level "or sipnitveance at’ which the variable ould be 
entered into the equation. The equations may be represented 
as: 


yea bX + ey 


1 ! ! 
ee 


ey ee eet es 


O 1 5 


Where y is the dependent (criterion) variable, 
X X,, -.. are the independent (predictor) variables, 
b b we are he  COCErICcientse that produce athe 
DES tyti1t.) and-pe ass the er rom lean 
(di Bienen cebetnecn nedaloted sand sactua! 
Values. jot sthe dependent variables). 
ies gould De.ethe, best se.6b10.o “equa tron «to the: data -in tie 
sensé that the oe fexnon) would be minimum for the particular 
Gombinatronm On «rite nion -and predrctors.. That 15,9 (rou peach 
equation developed, the next variable added accounted for 
the heneates tapropontion.of the remaining avanianee Of othe 
CLiterwon, Viard.ab le. 
Since wthe seducation ad. wp nocess. uses sv roupiness and 
Gate com Za ti On sou, is tudentsnto.levelss utbwies eel i athatythe 
results of the present study would have more practical 


application pit levels were analyzed. 
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Since’ three factors: achievement, attitude’ and sex 
were to be studied, a factorial design was considered with 
three! levels of attitude, three levels. of achievement and 
the, twoulewelsiot sexe: Thea factors/ and eweilse canvbe 


represen teds as ansilabiledl. 


TABLE a1 


FORMAT OF THE FACTORIAL DESIGN 
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Achievement Attitude to Mathematics 


High Middle Low 
Male Female Male Female Male Female 
High 
Middle 
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Hetee yoTep resents de Ceuta lll DuUMnNbe trois LUCeIiG. 
ihe students were sindepenaencly chosen for reach cell. eWhien 
the-entire sample was analyzed. for~As, -the sum,ot scores for 
Elicmowor vax onomi1c Levels. © ) sequdlwtossevenaper. Cell, 
resulted in data on 126 students from the 14/7 qualifying 
students being included in the analysis. When achievement 
Wot Al, the lower taxonomic level, and. Az, the higher 
taxonomic level, were taken separately, ‘n” equal “to sax 
per cell resulted in data for 108 students being analyzed. 
Por the 1nQU.léveleninety -“fivetto Oné shindred vandtinime, ~' 1! 
Was equal to two, resulting in-data for thinty-six students 


analyzeds “For the .Q. level ninety-five to one hundred and 
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nine, "nm equal to two wastiaise fused. The-results. with 
in“ (equal to two should be viewed with caution.” ‘Due to 
the already high possibility of error when 'n' is equal, to 
two, attempts for other levels, which contained fewer 
subjects, were abandoned. The two I.Q. levels analyzed 
had the greatest proportion of students per level. 

Winer (19602) stated that a factorial design, alitews the 
investigator to make a wide range of decisions and provides 
information about each separate-variable as well. as the 
results of two or more variables considered simultaneously. 
Since=factor analysis of variance requires that equal or 
proportionate numbers of scores in various subgroups be 
ObLained, Lewis (1968) suggested: 

One way would be to allow for this possibility 

fromthe beginning, and to anc¢lude-1in each sub- 

group slightly more pupils than would finally be 

needed. Exact equality or proportionality could 

be attained afterwards by randomly rejecting scores 

SrOmsethe unduly slargeysubgroups ., lf sonly agrew 

Scores lave-to bem rejected, this might..be the most 

sensible method to adopt. °/ 
hes tixed mode lawas sused since the levels (of the fectoers 
were not subject to sampling. The components for the: three 


factors ware as follows, where all three main e€ftects are 
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Ave: Lewis, Experimental Design in Education 
(London: University of London Press Ltd., 1968), p. J00. 
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COMPONENTS ANALYSIS FOR A THREE-FACTOR EXPERIMENT, 
ALL THREE EFFECTS BEING FIXED 


Source of Degrees. of Me an-Square 
Variation Freedom Expectation 
A aol o : +n be a,” 
B Bea | o : tac, o,° 
G Saal ae +nab Oc 
A XB (a-1) (b-1) o* nc O45 
ake (a-1) (c-1) o * +nb cr 
BX C Cabeay o” +na o4 
Ws ey sieoel te (a-1) (b-1)(c-1) or * tn 2, 
Within Cells (e) abc(n-1) oO 4 


These are written for 'a' levels of 'A', 'b' levels. 
One eDieeeC! GLOVES OL. Colm adn Oasis COLO sid im caCip One tic 
abe, «croups.. (hewA's,, Bus. G%s ABs, AG's, =BGsy) ABGHs 
and e's of the model are regarded as being drawn. from 
normally distributed populations with means of zero and 
variances of on fe ee TE oe oe ater and of 
respectively. 

An analysis of main effects and simple main effects 
if interaction exists With due ‘care to the limiting eitect. 
of the three-way interaction effect upon the interpretation 
ef the two way interaction effect.will be carried out, 


Underlying the whole structure of the analysis are 
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three assumptions. According to Ferguson (1959) and 
Winer (1902) “these are; (1) ‘the normality of the distri 
butvons Of the variables; (2) the variances in the populations 
from which the samples are drawn are equal; and (3) a given 
observation may be partitioned into independent and 
AUDEN Ve BDits ww eact Dt resulting {Tromsan adentai1dbJe 
Sources | rercuson (1959) estates that an mest, casese tierce 
are no erotmds to suspect the validity "of this model.” Both 
Winer (1962) and Ferguson (1959) state that these assumptions 
are robust, that is, reasonable departure from normality and 
homogenesty should not atrect the results of the analysis. 
Three-Way Analysis of Variance procedure would help 
COseliVity eimveractlons as Wedd) iasisthe CiLects OLepe ls Ona lily 
when levels of achievement and attitude are considered. In 
practical educational work categorization of students, into 


tevyels is a common and at present a necessary practice. 
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CHAPTER’ © V 
EXPERIMENTAL RESULTS 
I) INTRODUCTION 


This chapter presents the experimental results in 
thtecemajor, Sections. ~The first SE€CLION, “Containing son ly 
Part A, presents the findings with respect to the relation- 
ships among the variables. The total sample as well as 
groups within selected I.Q. levels were analyzed and the 
Pearson product-moment correlations interpreted. The second 
Secrion,, Consisting, of Parts B, (Cy Dvand E presents ecne 
findings when levels of achievement, attitude and sex were 
SONS MdeLedya)att Bot this, Section imeludesmcthes indies 
when the entire sample and total achievement, A3, were 
analy zedee Part G shows, the tindings when the entaressanple 
ance acaveyement within the lower taxonomic, devel lye were 
Studaled. Part: D contains “the results swhensthe entire 
Sample and achievement within the higher taxonomic level, 
A2, were analyzed. Part E includes the findings when two 
levels of general intelligence were studied. The Three-Way 
hpalvsis ob Variance procedure was Used in Sections eh. Gy) 
andes ihe third section, consisting Of; Part r, ipresencs 
the findings of the personality variables which contributed 
to the prediction of mathematics scores. This section did 
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procedure used was Stepwise Regression Analysis. 


il. PART A; EXPERIMENTAL RESULTS = PEARSON PRODUCT- 


MOMENT CORRELATIONS 


When achievement was analyzed for the entire sample 
of pl47 subjects, achievement, was found ‘to bé significantly 
assiockated with personality, traits elThis\Jassociatien means, 
ie (eiiercre ha tilonisha pe wasypositive landers enakt icant. wethat an 
increase in achievement meant an increase in the personality 
Gremh seoney 

Tables thi <cthrough Vid »etound imrthesAppendix<, 
indicate the correlations found for the eleven variables 
when I.Q. was held constant within a narrow range. Also the 
West Bes totethe:icorze Katsions usins  ehenent ire isiampleieus tenven. 

thewdao lowing results’ from the analyses: bywcormreimtions 
refer to the Tables III through VII found in Appendix A. 

Fable iibtinda cates: that: tachvevement seehll, eh jaganidr AS 
were related to several personality traits, and that almost 
all variables with the exception of self-control and 
femininity were Significantly related to 1L.Q. This indicates 
that grouping students according to general intelligence could 
also provide homogeneous groups with regard to dominance, 
sociabml ty, Communality and: iflexibmlaty. 

The: correlational method indicates pthatiawhen whe th. Q- 
range 84-94 was analyzed, there were no personality variables 


related to achievement nor to attitude. When I1I.Q. range 
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95-109 was analyzed, there were no personality variables 
related to achievement but self-control was related to 
attitude. When I.Q. range 110-120 was tested, communality 
was related tor achievements) MIR. A2 “ands ASI) Soc iaballartye and 
communality were related to attitude. Flexibility was 
negatively related to'attitude. For the I1.Q. range 121-136, 
self-control was related to achievement A2, dominance was 
related to Al and*AS;5*° and® self-control! was’ related to 
attitude. For each’. Q). range cited above the data are 
found in Tables» lV: through VII respectively. 

Ssincer theticorreilat ion be tweens uta tudel and) Sea t- 
control was darge, the: correlation between? attitude and 
achrevement lange Sand the correlatvom between selr—control 
and achievement A3, small, when compared to the other two 
comredataonsy: ‘attistude® could possibly actias* asupp ressor 
We ratabilert Thustatt one chose) seda-control ,thise would ilake ly 
enable prediction of achievement almost as well as using the 


attitude scale. 


ieeiS DESCRIPTION OF THE FORMAT FOR REPORTING 


THREE-WAY ANALYSIS OF VARIANCE RESULTS 


The procedure generally used in presenting a summary 
of Three-Way Analysis of Variance results will be used here. 
This procedure using the .05 level of significance may be 


Summarized as: 
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(1) A presentation of statistical \data:for the 
Three-Way Analysis for each scale. 

(2) Examination of interaction effects. If three- 
Way Interactions iexistvthistwilt be interpreted: 
If two-way interactions are found, the following 
will be presented: 
(a) a graphical presentation, 
(b).* aMtes tifor's i oni fi Cande CoG ts imple snain 

ei ercr 

(3) Examination of significant main effects by means 
of the Newman-Keuls method of testing the 
Significance of the ditterences between al4 pairs 
of means. 

Thesniuli, bypetheses ttonbe tesredethrougtatie above 
procedure sare ivsted=below. These are consistently referred 
to so, that 6constant re=wriuting Or wthemmiisimt0Gsnéeécessaryat 
Hypotheses ‘1V and V,itested by Regression Analysis follows 


tiasese ction tof tanalyses : 


Hypothesis th 


Ae “There 1S no Sienificant difference in scores 
between students of high mathematical achievement 
and students of low mathematical achievement on 
Dime RCP Lasicadies SSE, MNO, A517 EmZOrRx PARSE: 


BsiThéere is not*sienificant ‘dutie renee ei nascores 
between students of high mathematical achieve- 
ment and students of middle mathematical achieve- 
ment on the CPI scales: Sc, Do. sy, tm, x, be. 


G. there 1s no Signiticant “di frerence 1n istores 
between students of middle mathematical achievement 
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and students of low mathematical achievement 
on the CPit scales: Sc, De, sy. icm.. Ex ere. 


Hypothesis II 


Avy here, ise op silgnificant, ditference inje cores 
between students with high attitudes to mathe- 
matics and students with low attitudes to 
mathematies on the CPi scales: Scam Doyioy, = Gi 
Fx; Fe. . 


9 


Bay There, 1sh No, Signi ficante didfe rence, ini stores 
between students with high attitudes to mathe- 
matics and students with middle attitudes to 
mathematics sone the CPl scales Sc. Dog soyi0 Gm, 

Ext ares 

BZedbere, 1Ssmorsieniticant differences any scores 
between students with middle attitudes to mathe- 
matics and students with low attitudes to mathe- 
Matics=on, the CPi iscales 5c UO. ov peliauniersne « 

Hypothesas dy 

Males as, aigroup wiidl not score sagnidiacantly 

dittrerently thanydemales von tne Cplescales oc. lo, 

Sy je Cis 2G, Fes 

[Im analyzing they data, 12t- was. anyaim of jithisestudy 

to see whether or not there existed any distinct association 
Ot, personality traits, wath, the leveds..of yachievementzg atta tude 
and.sex ifor the. entire sample. When the entire, sample, was 
analyzed, the final results with respect to attitude were a 
composite,of the three substudies,, Pants 8, G,and D,,an. this 
chapter.. Basically the attitude limits governing entry into 
thes classification categonies of high,, middle, and: low. were 
shifted somewhat in order to obtain equal cell membership. 


It was evident from the various distributions of achievement 


scores for each taxonomic level that there could be no 
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pre-determined lami ts that coul dhe: used#in classifying 
high, middle or low attitudes. However, the results were 
substantiated by correlational methods. 

The "reading of the literature (Aiken, 1963)°andicated 
that even when ability was held constant within a given 
tange, the ditterence in attitude within thas group. might 
bewassoCiated with personality traits. This claim aswell 
as the association of personality with achievement were 

investigated within the present study. 

; Aceordin gto’ Winer "(1962)" a"stratiticatiom procedure 
pow SupeTLon to ‘sttatisticalty controlling ISQ7 by irite 
Analysis of Covariance method. However, when I.Q. was 
Sttatitied the Samples within these rawees were small. sue 
Cowtneshigh possability of imaccurate nesuilts.,..a Study or 
the samples within the narrow I.Q. ranges by means of the 
Three-Way Analysis of Variance procedure was abandoned 

once these ranges with the highest numbers’ or subjects were 
analyzed 2° Part = contains’ the’ analyses* within ranges**atrd 
should be viewed with caution since 'n' equal to two was 
used. = ntormativon in* this area was” paelnmed: by" the use-"of 
Pearson product-moment correlations and Stepwise Regression 
Analysis.* However these latter two’ methods of ‘analysis* did 
not provide information regarding interaction effects or 
personality variables associated with levels of achievement 
and attiueude. 


The @clivevement ‘cate gory “(Al,* AZ? orm ASP is"clearly 
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stated at the beginning of each section and is thereafter 
néferedpto jas "achievement", » Withinethe fanalyses,; fA" 
nefersete rdchievementyntB'\irefers to attitude, and "C" 
¥efers topséxXes {The ltables jtoewhich references tis made sin 


theypresent study are found in Appendix A. 


IV. PART Bs EXPERIMENTAL «RESULTS -USING?: THE (ENTIRE SAMPLE 


AND ACHIEVEMENT A3 


The Three-Way Analysis of Variance results for the 
Sixeo, iuceales:selit-Control, ) Dominance, Sociability. 


Communality, Flexibility, and Femininity are now presented. 


geatuscnealyResul tontor athe w6PL pealesthoca toy Sys Cuyekx, 
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(4), (Statistical Results tor the CPi Selt-Gontrou 

As“indicated an Table Vill Hypothesis 1-Ay wile by rand 
P-Giwere not rejected, For different levels of-acihievement, 
scores on the Self-Control Scale were not significantly 
diwtterent, Hypothesis I1-A, 11-8, and 1i-C€ were rejected. 
An overall Significant ditference on the Self-Control Scale 
scores for the levels of attitude was found. The Newman- 
Keuls method was used to compare pairs of means since an 
overall Sieniticant F was found. 


Table bX tindicatesuthat«thergroup(withehigh i attitudes 


differed significantly from the other two groups on the 
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sellae controle dimensionve i This! tablé®* also Shows that the 
middle and low-attitude groups did not differ significantly 
with regard to self-control. 

Hypothesis III was accepted. Males did not differ 


from females in self-control. 


Since Table X shows a significant overall F value for 
the achievement levels and attitude levels, the Newman-Keuls 
method was used to compare pairs of means. 

Hypothesis I-A was rejected, but I-B and I-C were not. 
Thvssindicateid that. the high achievers were signii1 cantly 
different in dominance as compared to the other two levels 
of achievement. According to Table XI, the other two levels 
WETCSNOtL Significantly different. in deminance. 

Hypothesis 1l- Gand Ii-B were net re7ecred.« slLabue 
XP -indieates that students with low or; high attitudes did 
not pessess Sionificantly highér scores in dominance than 
the middle-attitude group. However, Hypothesis II-A was 
Feyectea. The high and low attitude groups differed signi- 
ficantly on the Dominance Scale. 

There is no evidencé “on which to reject Hypothesis 
Dil. Stenvficant*ditterenc?gs “be tween >the *male*scores *and 


the female scores did not ‘appear on the Dominance*Scale. 


(3). (Statistical Results tor the cD) sociability stale 
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TabtenXilicfordachieyement;)HypothesisnieAs LeBmandlI=¢ 
WereenOtareyectede lThisrandpéated:thattlevelispofhachieve? 
ment were not associated with sociability for the sample 
studied: 

For B (attitude) main effect. the significant overall 
F value indicated that at least one mean was significantly 
larger than one other. The Newman-Keuls method for testing 
pairs of means was attempted but a difference could not be 
detected. The more powerful Student's-t test was- then used 
Sineetini general, thewtq!! methodaddesenoteusenas muchmonnthe 
rs£ormnationpastthe Ut" ttestamethod! (WinerfvhiGo2)iie ETablesxiv 
indicates that the high and middle-attitude groups differed 
Slgiitacantly an Sociability.. The high=> and low] attitude 
erouvps also drtitered Sieniticantly on. thisascale.. However, 
the low-attitude and middle-attitude group. did not differ 
Significantly trem one another. ~Tteretere lypothesis ii 
and IT1-B were rejected but II-C was retained. These results 
Sugeest that attitude was distinctly assocrated with the 
personalaty trait, Sociability, for the sample under, 


consideration. 


(4) Statistical Results for the CPI Communality Scale 

Sineen TabierxVeindicatésrthatethbemoveralilorevaivuents 
Siemiticantwtor both thebAland Chmainteffectsxithe Newman= 
Keuls procedure was used to compare pairs of means. 


Hypothesis I-A was rejected. The high-achieving 
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students scored significantly higher on the Communality 
Scale than did the low-achieving students. Hypothesis I-B 
and I-C were. not rejected. The high-achievers did not 
differ significantly from the middle achievers and the 
middle achievers did not differ sipgnificantiy from the low 
achievers on the Communality Scale. No evidence to warrant 
rejection of Hypothesis 11-Ay. 1l-Blew Il1-C as reported in 
Table XVI. 

An overall F value indicates that there was a signi- 
ficantedifference between males and females on the Communality 
scale. “inspection. of, the data Mndicates Rthat the females 


scored significantly higher than the males. 
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Recording to Vabler XV wanwnG interactvon exists. 
HiUsmateus Va lideto interme tC tnesdirteqence mol etic soe mce 
for each level of achievement separately rather than to 
interpret the A (achievement) main, effect. 

Table XVille-inditcates [thatvior the slow-achievement 
group the males scored significantly higher than the females 
on the Flexibility Scale. For the middle-achievement group 
the Situation was reversed. Here the females scored signi- 
ficantly higher in flexibility than’ did the males. At the 


highest level of achievement there was no significant differ- 


ence between the sexes on the Flexibility Scale scores. 
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This suggests that within and between achievement levels 
there is a distinct personality trait difference between 
the sexes as measured by the Flexibility Scale. The graphic 


representation fof Table XVIII is depicted in Figure 1. 
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Total Achievement Scores 


PIGURE® iit 


INTERACTION BETWEEN ACHIEVEMENT A3 AND SEX ON THE 
FLEXIBILITY SCALE 


Since a BC interaction exists, the analysis yon 
Variance, for simple effects 1s given ian.table XIX. FPioure 
Zeshows sthat the male students-did net diticr sionitiucantly 
from the female students in flexibility at the low and middle- 
attitude levels. However at the high-attitude level the fe- 
males scored significantly higher on the, Flexibility scale 


than cia the males. 
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Attitude to Mathematics Scores 


FIGURE 2 


INTERACTION BETWEEN ATTITUDE AND SEX ON THE 
PUEXIBIGIITY “SCALE 


CO) otatistical -Results tor the CPL Femininity ocale 

The absence OL in teraction shows, that, tor all levels 
of achievement afid-attitude no difference. in. psychological 
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le Mient be moted thac within AS, there was no 
Mmdieatron that*psychological masculinity was associated 


with higher achievement in mathematics for the sample 


studied. 
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V. PART C: EXPERIMENTAL RESULTS USING THE ENTIRE 


SAMPLE AND ACHIEVEMENT Al 


Statistical Results’ for the CPI Scales: oc, Do, 7 5y, Cm, Pigieke 


(lie tStatisticaleResults for ther€PdaSelfacontrol 
Scale 

Table XXI reports no evidence that achievement Al 
was related to self-control. Therefore Hypothesis I-A, 

I-Bi andsgi=C were not rejected. 

A Significant overall F value for the B- (attitude) 
main,effect indicates that there are significant differences 
in théeySelf-Control.-Scale+scores;according tp, theglevedeof 
attitude. The Newman-Keuls procedure for comparing pairs 
of means was used. 

Tabbe aXKII shows:that self-control was related to 
attitude .todmathematics.  «Speciticallyatteindicates-that- the 
high-attitude group and the middle-attitude group both 
differedesignificantly.fromethe |low-attitudengroupsent the 
Self-Control Scale. However, the high and middle-attitude 
groupsedadenot differ significantly pfrom each othergonathe 
Self-Control Scale. Therefore the evidence warrants 
reyection of -Hypothesiseli-Ajand)llaGybutynoethorif1-B; 

There was no evidence that males as a group differed 


from females as a group on the Self-Control Scale. There- 


fore Hypothesis III was not rejected. 
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(2)7 Satis ta cad) Results for thee CPicg Demi nanice 

Table XXIII shows a significant overall F for the 
mainteffect A.weThaiseandicates thatuthecstudentsiiwathin 
various levels of achievement scored differently on the 
Dominance Scale. The Newman-Keuls method of testing pairs 
of means was again used to determine which pairs were 
Sinise antilyedi frerents 

Table XXIV indicates that the high achievers within 
the sphere of Al were significantly more dominant than the 
lowes tagroupss ‘Therhigh? achievers andsmiddlecachievers (did 
not differ:sipgnificantly from each other on the Dominance 
~eale nor did the middle and, low achievers -ditrer sid gnii- 
fealty wee lhere..ece tie evidence supports seq ce nion 0. 
Hypothesis 1-Avfand acceptance of “1-8 and 1-t. 

Regarding the 5b (attitude) main eifect evidence 
suppoumtss acceptance of Hypothesis 1I-A, Li-Beand) 11-G) ror 
the sample studied there appeared to be no connection between 
dominance or submissiveness and attitude to mathematics. 

Simee no Signiricant overall F value is -found for 
Ghisex, this indicates that: there was no Significant 


difference between the sexes on the Dominance Scale. Thus 


Hypothesis III was not rejected. 
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(APPeSeat sitical Results for the Sociabacimty pCa le 

The probability is high that the different scores on 
the Sociability Scale within the achievement levels happened 
by chance. Thus there was no reason to reject Hypothesis 
Bane ek- Beand “1-0 % TableoxXXv in divéatestmachtevemen tA Wasi not 
Suen bebcant ly relatédeto tsioci aball itys 

Hypothesis II-A, II-B and II-C were also accepted. 
The statistical data indicate that attitude towards mathe- 
matics was not related to sociability in the present sample. 

Hypothesis III was also accepted. The data indicate 
that, malestias a group did not score significantly diiferently 


on the Sociability Scale fromthe females. 


(4) | Statistical Results for the CPI Communality Scale 

The istatiustical data in Table XXVI iandreate that the 
levels of achievement differed with respect to scores on the 
Communality Scale. The Newman-Keuls method was used to 
Golpare pairs of means. 

Table XXVIT indicates that high-achieving students 
differed significantly from the low-achieving students on 
the Communality Scale. ‘Hypothesis I-A was therertore 
rejected but I-B and I-C were accepted. 

Since: a Sienificant BC interaction occurred) scores 
On the Communality Scale for the. sexes varied for diftrerent 


levels of attitude. The analysis of variance for simple 


effects was carried out and the results displayed in Table 
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AAVE Vof (Appendix fA% 

The tésttof interaction indicated that the lines as 
depicted ginger igure (3 dare motapanal lelewuthimathe shimutsher 
random sampling. At the lowest attitude level the females 
scored significantly higher on the Communality Scale than 
didstheenales TybAt- the otherutwoelevels rof dattrtude there 
were no. significant differences in the scores. Thus-at the 
Rowesteattutude (Leveleasdistines personality ditterence:was 


revealedhas tmeasurgedyby rehbrs asicalie: 
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PIGURE, 3 


INTERACTION BETWEEN ATTITUDE AND SEX ON THE 
COMMUNALITY SCALE 
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CS) 9iStataust ical (Results lot tite CPt lexapal la ty 


Scale 

Table XXIX indicates an AC interaction meaning that 
scores for the sexes varied according to the achievement 
level *ethe andlysis lofwarilance (for is imp lee fects ; 
presented in Table XXX was carried out to determine at 
which levely of achievement "si gnificant’ differences in ‘the 
Plex iDisl Ebyets Cale scores existe dy 

The stesit tofheinteraction indicates *that. themaines) in 
Bipure: (4 tare, not paral leibin *a) statis tical context #» The 
data show that females at the lowest and middle achievement 
feve lis scored % igniticantly higher “ow the Flexubi ity Scale 
ivan Waid tralle iat the corresponding ‘achievement level eAt 
the highest level of achievement there was no significant 
difference in /the scores. This suggests that at the lowest 
and middle achievement levels there could be a distinct 


persondda ty difference’ ‘as measured by the ‘Flexibility Scale. 
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Achievement in Mathematics 


FIGURE 4 


INTERACTION BETWEEN ACHIEVEMENT Al AND SEX ON THE 
FLEXIBILITY SCALE 
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The Analysis of Variance results reported in 
Table xxix anidiscate an-overall significant’ F for the B 
(attitude) main effect. This suggests that true. differences 
in flexibility may occur between levels of attitude. The 
Newman-Keuls method of comparing pairs of means was attempted 
but this method could not detect the differences. 

Wanner gro ovlesi ndvcated that: imeositecasies- Pthem' F!' 
test was more powerful than the corresponding "'q" test. 
Ferguson (1959) showed that when the number of classes is 
equal to two, that is, when two means are compared at a time, 
ther “BtiPitesi¢ 1s tas specail icase cof then tk estes trandehience 
thers it'’ et sit: Ws. smores powerfulethaniethe vids tes t.ch hesi'q! 
Caste Wass more expedient to use when the difterences between 
means could be detected. The powerful "F" test was initially 
used; hence, there was little chance that significant means 
would be overlooked. The Student's-t test was used to compare 
means «and the’-resulits' are reported an Table XXXI. 

Table XXXI shows that flexibility was: associated with 
attiucude to mathematics. specifically, the lbieh and middle 
attitude group scored significantly differently from the low- 
attitude group on the Flexibility Scale, However, the high 
and middle-attitude group did not differ in flexibility. 
Therefore Hypothesis II-A and II-C were rejected but 


Hypothesis II-B was accepted. 
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CONSt Sat isittical cResu its ronnie Zep I Femininity 

The statistical data presented in Table XXXII 
indicate that there was no association between femininity 
and achievement Al. Also no relationship was found between 
attitude and psychological femininity or masculinity. 
Bherefore Hypotheses IaAjel-Bpjel-C rand ell=Afikl-=B ande ll <¢ 
were accepted. Hypothesis III was clearly rejected, as was 
expected tlackio£ *interactioni indicated that iscome sion 
this scale for the sexes did not vary for achievement nor 
for attitude. No personality difference was apparent, as 


measured by this scale, between the levels of achievement or 


abbECude. 


VI... PART D2 sEXPERTMENTAL RESULTS USING "THE CEN TIORE 


SAMPLE AND ACHIEVEMENT A2 


Statistical Results bon the Cel Scales Soc lO oy Cine re 


(i) les tativs tical sResul tsiefon ‘the uC! (Seli=Contrel 

Hypothesis I-A, I-B and I-C were accepted since no 
evidence Was found to’ indicate ’that- the scoresiton “the Selt- 
Control Scale were associated with achievement scores at the 
higher taxonomic level. 


cance Table XXX\llisshows a Signitvcant, overall i 


value on the B main effect, this indicates that there would 
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becat least one significant difference in the Self-Control 
pealessecores; according to the level of attitude.- The 
Newman Keuls method for comparing pairs of means was used. 

Table XXIV indicates that the high-attitude group 
scored,significantly higher on the Self-Control Scale than 
did the low-attitude group. The middle-attitude group also 
scored significantly higher than the low-attitude. group on 
thasescale; However. the high-attitude group did not score 
Sapgnidacantly differently trom the middle=attitude, group. 
Thus Hypothesis II-A and II-C were rejected and II-B was 
accepted: 

Piva dence, indicates, that. theesexes did noted titer in 


Senarcomtrody and thus Hypothesis 111 was mot: rejected: 


(20 (sbatusticalyResults) for thevCr! pommance scale 

Table XXXV shows that achievement AZ was not related 
to dominancezs» Therefore Hypothesis I-A; 1-B and 1-G were 
motuaegiecte d. 

Table XXXV also shows that attitude toward mathe- 
Mata.csas cores were not related to the Dominance Scale scores, 
thus Hypothesis II-A, II-B and II-C were not rejected. 


The sexes did not differ on the Dominance Scale and 


therefore Hypothesis III was not rejected. 


Ge Statistical Results. forsthesCPls sociability scale 
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Accoxdinesto, Table XXXViethe overall: value stor the 


A (achievement) main effect was not significant. Since 
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sociability was not associated with achievement A2, there 
was» m0 Tedson to reject! Hypothesis I-A, I=-B or TC. 

A significant overall F value for the B main effect 
was evident. In order to test the difference between pairs 
of means the Newman-Keuls method was used. 

Table XXXVII shows that the high-attitude group 
scored "Sa'pnaficantly® hipher on? the Sociabality: Scale than 
did the low-attitude group and the middle-attitude group. 
The low and middle-attitude group did not score significantly 
dipterentily from each other. Therefore Hypothesis Mi-Awand 
Piebewere rTrejyected and Hypothesis li-C, was accepred. 

There was no evidence to zandicate that males) and 
femalecmarurrered ston li Vealculyon sthe ooclavl lity. woCGales 


Therefore Hypothesis III was not rejected. 


(Oe Statistical Results Gorm the CPi Communality Scale 
Thet statis tical’ data ane Table xxxv DEL andicate- that 
Hyipothese’ss 16% ,) 1B 1-C-anid’1 1-4 wae Beand 1 PG could not 
be rejected. However, Hypothesis III was clearly rejected. 


Males asfea ‘group tatthis’ age Weve clearly differed trom 


the females on the Communality Scale. 


Gh) Statistieal Results: for the CPlUPlexipility scale 
Table XXXIX shows that levels of achievement within 
A2, are not associated with scores on the Flexibility Scale. 


therefore Hypothesis I-A, D-B and I-C were not, rejected. 
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With respect, to Hypothesis Dl-A,.11-B andwl l-G 
there is no: ¢yidences in fable XXXIX pforethe im rejection. 
Thus, there was no significant association between levels 
OF attitude and scores on the Flexibility scale. 

In addition, the statistical, data, do not support 
rejection of Hypothesis III. No signiticant difference was 


found between the sexes on the Flexibility Scale, 


(OJ es pe atisti cal Results ion ne, CPlyFeminanity scadie. 

Table XL shows no significant A (achievement) main 
elect we Liuses theres was NO evidences, 1 GO war alte ede cd Cho & 
Hy pophesi se lA... J-Band 1-C.., These, datayalso indicate, that 
the students succeeding in problem solving, within, the sphere 
of AZ were not. more masculine, as a group.,.than those. students 
Of valve OLher. achievement level... lhe, present. study. then) does 
HOt. supports Mi Lion! Sel 95s/). findings. 

There was no evidence on which to reject Hypothesis 
Tiss. II-B. or TIi-C.4, Attitude, fo mathematics» was not 
associated with psychological femininity or masculinity. 

Me atoebe expected, Hypothesis Til was rejected zor 
this, scale... Psychological, masculinity and femininity were 
clearly defined at this age level. However, since no 
interactions were found, there is no indication that at any 


level of achievement or attitude the sexes varied in 


femininity or masculinity. 
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VII. EXPLANATION OF THE APPARENT CONTRADICTION OF FINDINGS 


ON THE ATTITUDE DIMENSION FOR PARTS B, C AND D 


When the entire sample was analyzed, the attitude 
boundaries which governed entry into high, middle or low- 
attitude groups, were shifted from boundaries set fim Part 8 
(total achievement) to new boundaries in Parts C (achievement 
within the lower taxonomic level) and D (achievement within 
the higher taxonomic level) because of the differences in the 
shapes of the distributions of the achievement scores and the 
SpipulatLonesOL equdl sot proportionate cell irequencires s.or 
themiivee-Way Analy Sisi On. Vaxrlaice procedure maui wOnden nto 
determine 11 the results =were consistent. lb appeared mmecescary 
too take the three parts, B, Cand D into consideration at: the 
same time. A summary of results presented in Table LXXII of 
Appendix Al 1s reproduced here for convenience of reference. 
The results presented below were also substantiated by 
correlational methods since both methods yielded very similar 
findings: Comparisons of results) for achievement are also 
presented be low. 

SCALESSSIGNI-FIGANTLY RELATED TO ATITIUDE FOR PARTS BS CAND D 


SC Do SY Cm Px ne 


Part B . S . X X X 
Rastec x X : X = X 
Peyec |p) * xX X X xX X 
General Agreement i 
(27 out of 3) : X X xX x 


= Signiticantly nelatedy to atta tude 
2¥10t Significantly related to attitude 
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Table LXXII indicates that the Self-Control ‘and 
Sociability Scales appeared consistently related to 
attitude whereas the Dominance, Communality, Flexibility, 
and Femininity Scales were not so related. 

As mentioned above, correlations were computed in 
order to substantiate the relationships between attitude 
and personality traits without consideration of the possible 
interaction with achievement and sex. The compared results 
were based on the entire sample. These results indicated 
that attitude to mathematics was related to self-control 
(p= 001) and tocommunality (p = .002). The self-control 
relationship appeared consistent Dy both methods of analyses. 
When males only were considered using the correlational 
Ceci gue, attitude was “related to self-control (p — .07) 
and to communality (p = .01);° but when females only were 
Colsidered. attitude was related only “to: self-control 
Cpr) 

When achievement A3 was considered using the entire 
sample, there were significant differences on the Dominance 
as well as on™‘the Communality Scale scores among the Tevels 
of achievement. 

When the analysis was performed using correlations, 
achievement was related to dominance (p = .001), to 
Gommunality (p = .000,01), and also to sociability (p = .005). 
It thus appears that the Three-Way Analysis of Variance 


results were accurate to a certain extent but were not as 
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inclusive of findings as the correlational technique. 
Thrs dis crepaney, vim resul tsuwas)likedy due sto the loss of 
INnfOnMabIOn aS a result of the stipulation of equal: or 
proportionate cell membership for the Three-Way Analysis 
Or Variance procedure. However, for the siontricant 
differences found, the Analysis of Variance procedure, 
besides showing interactions, enabled further tests to be 
Gariied Out which pointed) cut, the association OF thesscales 
WIEN opeci tice levels.7, (he writer telt that analyses 101 
Speciiice levelss could besmore, practicalein then aceuad 
educatsonaia setting. 

For achievement Al, the Three-Way Analysis .of 
Variance method showed Significant differences on the 
Homimance and» Communalirty Scale Scores. Whescorrelaciomet 
procedure showed achievement within Al was related to 
dominance (p = .002) and to communality (p = .000, 002) 
Butealso: to SOClavlLIaAty (p= .U3)%o sl his= pave, SUbDSs tant iad. 
Support to the Three-Way Analysis of Variance procedure. 

When achievement A2 was analyzed, the Sociability 
Scale scores came fairly close to Statistical sagniticance 
(p= .09). The correlational procedure related attitude 


With sociability (p = «J000) (and. with dominance sp =) 202). 
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VIII. PART E: EXPERIMENTAL RESULTS USING te, ‘OF 


STRATIFIED AND ACHIEVEMENT Al, A2 


Since 'n' equal to two students per cell would not 
produce highly reliable results, only two ranges of 110. 
containing the two highest numbers of subjects were 
atalyzed.s Also since the results, were highly subject to 
ervor due to the small ‘n", a study of Aj would Mot clarity 
the relationships among variables and hence was omitted. 

Part E of the present study should therefore be viewed with 
GautlLOonesince 'n*sequal to two was used, 

The specific procedure used. here was the interpretation 
Ort the Three-Way Analysis of Variance: results tor ithe SixgGP I) 
Scaless,;or e€ach of the following categories: (1) Students in 
Seo mance (irons Vil 120 Stes tedewa ti tie Ads | @a)ars CuceIuh sem) 
Metmonurance trom ll0-120 “tested within ss: (Cs) escudents in 
aielg@Oenrange trom 95-109 tested withineAl (4) ss tudentss ain 
di Onerange from 95-109 tested withan AZ. 

It is generally accepted that there are two methods 
for controlling variability due to experimental error, 
these being the direct and the statistical methods: Direct 
control includes methods such as grouping the experimental 
units into homogeneous strata or blocks. One statistical 
method of control is called the Analysis of Covariance. 

Winer (1962) stated that at best covariance adjustments were 


poor substitutes for direct controls Suchktass Stwatiniication. 
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Fom ithisareasonistmatigicatijon into-.I,0. @roupskwas 
carried out and studies of the resultant groups were then 
undertaken by means of the Three-Way Analysis of Variance 


procedure. 


Analysis of-Students in an i.Q. Range from ll0e1Z0 Tested 


Within Boll 


(je Statistical Results tor the Criy seli-Control 

The= statistical evidence in Tabie. XLE shows no 
grounds or rejection of Hypothesis 1-A 18s and 1- Gy enat 
is. the present situdy andicates: that there was no signivemcant 
duebe rence in vthe amount ot seli-control held’ by the students 
whenw@Gaterporized-according to the achievementolevelss., 

thewdata suggest acceptance of Hypothesis il -Agehl-s 
MidebieG. Ihissindicates: that- Nor saenievcamt dd iterence 
exists in) the: amount of seli-control held: by the vstudents: in 
the various attitude levels. 

Wecording to the data, males sasea soroup,> cored 
Gousistentiy lower on the Self-Control Scalesthan- females 


for all levels of attitudes and all levels of achievement. 


Hypothesis III was therefore rejected. 


ou, Statistical Results for the CPL Dominance Stale 


ee 


Hypothesis [2A 168, 1-G, 1l=Ae. 11 be and iti 


were clearly accepted. Table XLII indicates that no 
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Significant differences on the Dominance Scale between 
levels of achievement, attitude or sex were found for the 


sample under’study. 


(3) Statistical Results for the CPI Sociability 
Scale 

Table XLIII presents no evidence to reject Hypothesis 
Toa, lt beand l-C.~ Thus, for <ditterent. levels of. achievement 
there was no reason to believe that there were differences in 
Socrability as defined by Gough (1957). 

The data reveal a Signiticant ditterence in seciabi lity 
scores between the levels of attitude, The Newman-Keuls 
method was used to determine which means were significantly 
ire Vem. 

Table XLIY shows that Hypothesis I1-A and [il-B must 
Be rejected and that. I1-C must be accepted: This means that 
the high-attitude group differed significantly from, both 
middle-attitude and low-attitude groups in sociability. 

Also the middle-attitude and low-attitude group did not 
difter sienifticantly on the Seciabiiity scale. 

Hypothesissiit@was®aecepteds tMales, as" abtotaly group 
from all attztudé levels and all achievement levels, were 


NOt Signeficantly™different#insOctavEM ty irem temaies*as a 


total group. 
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(4)iy Statistical Results forthe vePl Communality 


The data reveal evidence sufficient to warrant 
acceptance lof Hypothesis ch-As EB tandel2G8% Tabletxlyv 
indicates no significant difference between any of the 
achievement levels on the Communality Scale scores. 

simceethendata indicate lay ovedtallismentiitcant FE 
value on the B main effect, the Newman-Keuls method for 
comparing pairs of means was used. The results are 
Gepomn ted aint iTable *XbVL: 

Table XLVI shows that the high-attitude group scores 
were significantly higher than the low and middle-attitude 
group scores on the Communality Scale. Thus Hypothesis 
Ii-A and II-B must be rejected and I1-C must be retained. 

(hers 1 oni t1 Cant dipterencesronethessexcategorics 
indacates that one must reject Hypothesis 101: The data 
suggest, that at this: age level the males are Ssigniricantly 
lower than the females in socialization, maturity and 


responsibility. 


(S)amiStatitsiticaleResiults thor therCP Dik] extballaty 
Scale 
The edata tindi Gate ethat Joneiuicannet neqect Hypothesis 
TeinticBiiandiI-C. Flexibility did not appear to be 


associated with achievement Al. 


Table XLVIL shows thatthe personality trait, 
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flexibility, was associated with the levels of attitude. 
Since the overall F value was significant, the Newman-Keuls 
method for comparing pairs of means was used. 

Table XLVIII indicates that one must accept Hypothesis 
i -Beand 1i-C, (but reject 1l-A. | That as pystudents with, haon 
attitudes to mathematics possess significantly different 
(lower) scores on the Flexibility Scale than students of low 
abGutudes., (However, sacceptance of Hypothesis 1 I-Bvand l1-G 
means that the low and middle-attitude groups did not differ 
Sionititcantily ein tlexi bility and newtiner did) the middle and 
high eroups:. 

Hypothesis  lilewas accepted) hemaless did not diltre” 


Sipniat cantly from males on, the flexibility sdimens ion. 


eee eS 


ihemdatvaindicate "acceptance ol, Hypothesis - Ag iB 
anvdiaec. There was no reason to suspect that- any level of 
achievement in mathematics within this taxonomic level (Al) 
was related to psychological femininity. 

Attitude to mathematics was not linked to psycho- 
logiicali femininity or masculinity. Therefore Hypothesis 
II-A, II-B and II-C were also accepted. 


As: expected, Table XLIX indicates rejection of 


Hypothesusy Lit: 
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Analysis of Students in an I.Q. Range from 110-120 Tested 
Within A2 


(1) 3Statis tical Results for the CPI self; Control 
Scale 

Table L shows that achievement A2 was not associated 
with self-control. Thus Hypothesis I-A, I-B and I-C were 
Poce peed: 

Since a significant overall F is present, the Newman- 
Keuls method was used to determine which pairs of means were 
Significantly -different from one another. Table Li shows: that 
one mus thre peceaHypothesis bl-Asand gl L.C, amd accept LLeB. 
Theystudents with.low.attitudes,differed significantly, from 
the*students sof, both-high.and middle ,atti tudes on «self; 
GOuekoOlLeageliis tabhejtherefore pindicateswehat certain slevels 
of attitude .were linked.to the personality «trait ;ofyself- 
Gontrolsine«ethe subjects «tes ted. 

Hypothesis lilsmust ibe rejected, ithe datasshow, that 
thenoverall»E value was significant. Thus males scored 
Significantly differentiy, ,trom females on theySelt-Control 


Scale irrespective of attitude to mathematics or achievement 


in mathematics. 


(2) Statistical Results for thes CPl Dominance; Scale 
There was no indication that achievement A2 was 
related to dominance. Thus Hypothesis I-A, I-B and I-C must 


Be=accepted, 
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The data also show no significant overall F for the 
B main effect, thereby indicating that there were no real 
differences in dominance among the levels of attitude. Thus 
Hypothesis II-A, II-B and II-C were not rejected. 

Table LII also indicates that regardless of the 
attitude level or achievement level there appeared to be no 
Veal c1fiference vin degree of dominance held by males or 


females. Therefore Hypothesis III was not rejected. 


GS)" Statistical Results for they CPls coc rapa’ ty 
Scale 

The°overall’Fivalue for >the’ A’ main effect® rs‘ "not 
Sienificant; as andicated in” Table LIl1.-"“Leveids*or“achieve- 
ment *within “A2Zswere not associated*withYsoctability and 
Hypothesds *8-Al) l=Beand 1-C were=the retore@acecep ted, 

AtsSienifveant-overall* F indicates=statrs tical 
differences in means for the B main effect. The Newman- 
Keuls technique for comparing means was used and the results 
eompried intorTable” LIV. 

able’ Liv shows *that™students- wathPhi eh atti tudes 
and students with middle attitudes toward mathematics were 
significantly higher in sociability than students with low 
attitudes. “Students with*middle attitudes *toward! mathe=- 
Nactese@were not Ssienificantly“different intsoeiabirlyty -rrom 


Students with high attitudes)’ Thus*onemust™reject Hypothesis 


lieswand Li-C and accept Hypothesis 1)-6. 
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No evidence emerged to suggest that males scored 
Ssigniticantlycditterently on sociability than females. 


thus Hypothesis il hinas: netatrejected: 


(4) Statistical Results for the CPI Communality 
Scale 

Siee the voverald F is not Statas tically wionitreant, 
there was no reason to believe that the personality trait, 
communality, was associated with any of the levels of 
achievement. Hence one must accept Hypothesis I-A, I-B and 
FSG. 

since the overall Rois sipnificant Lor thempamain 
effect as Table LV shows, the means for the three levels of 
attitude were compared by the Newman-Keuls method. 

Kable LViile indreaates’ thativat tiitude iwas) tlinked ito athe 
pemsona katy: trait, sconmunali,ty. © Sienuricamt edutfierences jin 
Communality Scale scores between high-attitude and low- 
attitude groups as well as between high-attitude and middle- 
aweietinde: igr Oups\ were: Efound ito texistie stitere jwasano, signi - 
ficant difference on the Communality Scale scores between 
the middle-attitude and low-attitude groups. 

Sumces rthemoverallyH was signiticant: on the C main 
effect, Athisushowed that males diffemed tsigniticantiy efrom 
females-com .the Communality Scale scores regardless of their 


attitude toward mathematics or their achievement in it. 
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(5) " Statistical Results fore thegCPlgFlexabadity 

Table LVII shows that there is no evidence to 
Teyectilypothesits: [1-4 1=B and [-Uy Te appeared that 
flexibility was'not aSsoctated with achievement: Ac. 

Hypothesis IloA, II-B ‘and [1-C were also vaccepted. 
There was no association between any of the levels of 
Secacpdewand tlexipi laity, 

sance the voverali= FP is nots 1onitreant. fo77 these 


main, effect, Hypothesis Ill was not rejected. Theretore 


males ds sascroup did not ditter trom females am Plexi bility, 


(O)esSstatistical Results tor theyCPl Femininity 

Sinee»the-overald.»F.1s not significant): for ,thegA 
Main,effect, Hypothesis: I-A, 1-B.and,1-€ were.accepted, 

Since’ the data indicate no Sienaiucant, Feonnthegs 
maanyerfects (attitude) 5) there swas no; reason) toy reqect 
Hypothesis,11-A,;,11-B and 11-Cs \Thereforesiable LVIIi 
indicates there were no grounds for suggesting that any 
level of attitude to mathematics was associated with 
femininity or masculinity. 


As expected, Hypothesis III was clearly rejected for 
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Aialy sis: of ‘Students* an® the PQs Ran ger SS= 00 Tested 


Within Al 


(i) Statistical Results foVethe Cr iscales oc lr 
Gontrol,, Dominance, socraprl uty. Communality 

Since the overall F is not significant for the 
Mainvetrect A (achievement) for each of the scales- Se lt- 
Control, Dominance, Sociability and Communality, there was 
NOeredasSOn TO reject Hypothesis T-Ay i -8 and si Caron cach 
scale. This means that for no level of achievement did 
Etesstudents ditrer ssigniticantly in) selt- control dominance, 
SOGlabDi lity, or communality, “Ihe results of the analyses 
areepresented an Tables Tix through Lxile 

Simce the data indicate no Sireniiveant F on, the aman 
effect. Bave_oneach jor “the scales: Seli-Control Dominance, 
Soctabi lity and Gommunalitys there was no réason to rejzect 
Hyootresis) 11-Aj 1I12B and 11-C€. Thassmeans that for ene 
Vevel ot “attitude did the students ditfer smgnitivcantly an 
self-control, dominance, sociability or communality. 

There-was-no—reas.on.-to.reject—Hypothesis.lil for 


each of the Self-Control, Dominance, Sociability and 


Communality Scales. 


(Qe, oS tatiisitae alRestalitsed om, they Gilly Hike ba lity 


Scale 
ance Table LXIIl indiceates a significant Aly inter- 


action, an analysis of variance for simple effects was 
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executed. The results are presented in Table LXIV. Figure 
molsy anieraphicads representation of ehe,mestdits ef-jthe) analysis. 
Since an AC interaction effect was found, this meant 
thes iex bil tyi Scale isiconrési\vfor each sex varied as the 
achievement level increased. Analysis of simple effects 
indicates that for the low achievement category males were 
Significantly higher in flexibility. When high achievement 
was considered, the situation was reversed: females were 
Sitgmintivcantiy higher in’ flex1bislity) than’ males oe Borethe 
mrddle, eve lehim vachievemen t; nos Savona facant ididtene yencerber ween 
means emerged, so there was no reason to suggest that males 


dittercda from females an flexibalaty atethis leved. 
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ELEXTSTELrTY SCALE FOR #1700 RANGE? Jove 
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Sin ces anGAtlinteraet1onGwasaitounds-1teiceveadad 
onlyitostinterpret the interaction showing the-variation 
Of scores for factor C for levels of A rather than te 
analyze the main effects (Winer, 1962). 

vince thesoverall F “1s nonsignificant ror the. 
Main “erfect and since there 15 no interaction ettect 
InVOlValiy Beit appeared that the personality traut, 
flexibility, was not related to any attitude devel. 
Therefore Hypothesis II=A, 1I-B and I1-C were. accepted, 

Hypothesis III was also accepted. Males and females 


apparently did not di tier an tlexibididty. 


(SNCSStatis tical wResultsitoritheveRie Femininity 
Simceutheroveralil{ favaltic 15.00 Signiticant {or the 
A main effects there was*noereason torbéelaevertthat? lévels 
of achievement in mathematics were associated with femininity 
and Hypothesis» 1-A,jwl?Biand leG%wereaccepted: 
Hypothesis@ip=A;, 11-Beand Il=€#werevalso* accepted. 
There 1S. no indication in Table LXV that femininity was 
associated with attitude to mathematics. 
As expected, Hypothesis III was rejected. This 
indicatedethatsmales asvavoroup diitteredysipnihitantiy from 


femalesiin masculinity. “This»role identification appears 


cConsisStentiy® through’alimthe 1.Q. levels. 
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Diaisroeots students ain the [507 sRange 95-100 ested 


Wathin- Az 


yyw tatistlealmhesnlts= tortie (Pl scales: pelts 
Control, Dominance, Sociability, Communality, 
Plexibility, and Femininity 
Tables*LXVI®through*LXXI indicate that each of the 
scales. Self-Control, Dominance, Sociability, Communality, 
Plexibility, and Femininity, were not associated 
differentially with achievement in mathematics when I1.Q. 
was held in the narrow range of 95-109. Therefore Hypothesis 
Dea 1- Band h-Cewere netvrejeeted for any*oletie=scales, 
Ssance = there 1S 9noO-Signdricant Prvalue=tore the 8 emain 
Griect teh aly sor the=persomali ty scales.) Hypothesis sl hon, 
bie eande | -Gwere=ioOtm rejected, 
Hypothesis ili was rejected for the Femininity and 
Connunality Scaless= “This*indicates, that even. whenethem 0, 
Wasshe ld in ‘asnarrow=range 5) females difiered (signiticant ly 


higher) on the Communality Scale scores from the males. 


TX. PART Fe EXPERIMENTAL RESULTS OF ITE SITEPWISE 


REGRESSION ANALYSIS 


Hypothesis IV and V were tested by the Stepwise 
Regression Analysis. The hypotheses to be tested are 
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Hypothesis IV 


The efficiency OF PYediction Of mMatiematies 
achievement scores of grade eight students over 


and above general antelligence is not si onitieantiy, 
improved by adding Scales on: 


(a) attitude to mathematics 
(bb) pers onat ty 


(i) see Comterol 
(2) Dominance 
(C3) 2Soctmab il aty 
(4) Communality 
GS )e Sh lexp wis ty: 
(O)ieheminand ty 


Hypothesis V 


Ihe Ve mauctencyeol prediction OL attitude) to 
Mathemacies ScOres Of grade weiontes tudents 
Pa MOb sion cantly amproved by scales on: 


Gee ecne raledintel li pemce 
(b). personality 


Gh) “Sei Control 
(2) Dominance 
(S)ee SOGLaAD La Cy 
(4) Communality 
(CS BAIS) sui olor Wahi en\y 
(6) Femininity 


(c) achievement within 
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(py. Statistical Results, fons the Predict iongor 
Achievement Al 
The prediction of achievement Al was attempted using 


eight predictors: Attitude to Mathenatwes sis Ow oc Controls 
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Dominance, Sociability, Communality, Flexibility and 
Femininity. Table LXXIII shows that the Communality and 
Attitude Scales significantly improved prediction over and 
above Ipeneraleinteldipence .. )Partseasandy b(4)00f Hypothesis 
iWaWweoe, thus ‘rejectedsc. The) equationmthati would) civei the 
best prediction of a score at this taxonomic level is given 
in Table LXXIII. This table shows that besides general 
intelligence, communality and attitude were related to 


achievement within Al. 


(240), Statistical Results fon the Predictionsof 
Achievement AZ 
The prediction of achievement AZ was also attempted 
“by Usime eacht predictors: Attitude to Mathematics,— 1.04, 
Self-Control, "Dominance, “Socrabilaty, ACommunality, wilext ba tiny 
and FPemimnini tyep ” Thes Attaitude andiSociabilibye Stalestisaeni- 
fiican tign improved: prediction’ ever and, aboves general, intelan - 
gence when the criterion was achievement AZ. Therefore parts 
Siairdhibi(2). off Hypothesis IV were rejected:ne ihes sa gn inscant 
contributions of attitude and sociability to prediction 
over and above general intelligence are found in Table LXXIV. 
This¢means that besides: general intelligences attitude! to 


mathematics and sociability are related to achievement within 


Az. 
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Fake Statistical Results fon the Prediction of 
Achievement A3 

The prediction of achievement A3 was attempted using 
ergbtmpredietorsiy Attitude to Mathematics, tlhe apt tSelt- 
Control, Dominance, Sociability, Communality, Flexibility 
and Femininity. Table LXXV indicates that when achievement 
1s, considered within AS, parts a and bi4)\ of Hypothesis IV 
are rejected. Achievement could be better predicted by 
using the Attitude and Communality Scales rather than using 
eG. scores alone. ~ [he Dest prediction as piven) by. the 
equation presented in Table LXXV. This means that besides 


peneral intelligence attitude and communalaty “are= related 


to achievement within A3. 


(4)— Statistical Results for the Prediction sof Atti tude 

An attempt was made to predict attitude to mathematics 
Msineeten predictors. Achievement (Aly Az ss) ol 00k sel 
Control, s Dominance, Sociabiiity, Communality, Flexipigaityeand 
Femininity: Table LXXVI andicates thatsHypothesis Voparts 
Disjeeb(a). bts) and clsjmare Co, be rejected.  lhemvardab les: 
achievement (A3), self-control, communality and flexibility 
all ‘contributed Significantly to predicting attitudes to 
Mathematics. The best £itting equation for determining 
attitude to mathematics is presented in Table LXXVI. The 
results indicate that success, self-control, communality and 


flexibility are related to positive attitudes toward 
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Dt-is of Anterest: to note that le O-edid not aid 
in ‘the’ prediction of attitude, and that’ self-control 


accounted for the second largest share oz the attitude 


Variance. 
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CHAPTERS =va 


CONCLUSIONS, INTERPRETATIONS AND IMPLICATIONS 


FOR PURTHER RESEARCH 
(eS THEA AIMS? OF THES Ss TUny 


Une OL the aims of this study was) to clarity the 
relationship among the variables: personality (using six 
selected dimensions, achievement in mathematics. attitude 
toward mathematics, and sex. Information was sought with 
regard to the interaction of these factors as well as the 
association of the selected personality trants wath levels 
Gietnese jr actors... “Since -orouping of veateocrlzats ono t 
Students anto levels is Stull a necessary administrative 
task, knowledge of personality patterns within groups and 
amone groups ot Students would tikely be ot value to; those 
persons associated with mathematics learning. A study of 
the interactions among variables appeared important since 
thesrestlts Of vany Interactions fLoundewiehin this present 
Study could possibly se€rve=aswa basis Lor ditterentiated 
imMseruction and materials. 

Another purpose of the Study was. to assess the 
importance Of selecucd personality traits ein pred i Gring 
mathematics performance and attitude toward mathematics. 

The educational setting for which this study 15) valid 


may be described as the traditional classroom scene which 
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generally consists of one teacher per classroom, one or 
two textbooks per student, and a brief lecture and question 
period. followed. by a work. session. 

Goughis descriptionyon the ppersonality traitsais 
included in Chapter Lille. Brief references from, the main 
descriptions;are consistently used within, the present 
chapter. 

Bareading Of the velated Iiterature indacdeecmilan 
achievement is related to personality traits (Neale, 1969), 
that attitude toward mathematics is related to the personality 
Ugaits, of the, student (Aiken, 1963), sandsthat problemisol ving 
tee relatedaparlicularly, to psy chologicalymasculinity sandsrema 
Dane iMalGon 21057). These findings suggested ja need 
toys tudy. the rejatiaonships among the personality; ,achieve- 
Mente Attitude. Jand Séx variables jin create rydepth, an jorder 
to determine their roles in the educational process within 


the field of mathematics. 


II. PERSONALITY VARIABLES AS RELATED TO 


INTELLIGENCE 


The analyses. 1p Partus showed lthag these calles: 
Dominance, Sociability, Communality and Flexibility were 
significantly related to general intelligence while the 
ceifoControl and Femininity Scales were not related to 
general intelligence. However, the Femininity Scale 


approached significance (p = .05) at the 0.05 level. The 
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above results tended to suggest that grouping of students 
according to general intelligence might provide somewhat 
homogeneous groups with regard to dominance, sociability, 
communality and flexibility. Since outward behavior would 
appear to De associated with seéife¢ontrel)*such= a class= or 
group would on the surface appear heterogeneous since self- 
control would not be the basis for eroupine. 

The analyses*in Part A°also*Showed that when the 170. 
range 84-94 was analyzed, there were no personality variables 
felated to mathematics achievement nor toracct tudes = Nnen 
IO) range 95-109" was analyzed, there were no personals ty 
Variables related to achievement but? seli—control was Trelaved 
tO dit1vuce toward mathemaercs, “When tie We On ramen 70) 
was tested, communality was related to achievement an aid 
tires categories, Al, “2Z~ and AS, while socrapl lity and 
Communality were related to attitude. Flextbality was 
negatively associated with attitude. For’ the 1.Q. range 
121-50, self-control was related to achievement wicnim the 
higher taxonomic level, AZ, and dominance’ was related to 
achievement within the lower taxonomic level, Al, as well as 
to achievement considered within the taxonomic levels combined, 
Ae Self-control was’ related to attitude toward mathematics. 

This’ indicates that personally plays a Sigiiracan c 
role beyond general intelligence in mathematics learning. 


The results above also suggest which personality traits 
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might be prerequisites for mathematics learning and tor 
the development of positive attitudes toward mathematics 
when intelligence levels are considered. The Stepwise 
RegressiomvAnalysis indicates the-personality traits which 
are related to mathematics learning and positive attitudes 
whenfilevelseare-nmot taken-inte account. 

Part A indicates that when classes in mathematics are 
gmouped within 1.Q. ranges 84-94 or 95-109; the teacher, may 
expect that in the present school setting these students are 
Still somewhat homogeneous with respect to the personality 
traits, and that the students who score. higher. on the scales 
demnotranecessiarily score higher in mathematics. ~ If the 
chas seserare: composed of students within they).0. range 10- 
WOotwithes téeacher~"may expect within our present educational 
Semtinedkthats students more developed ly Socialization, 
Matwuraty: and) capacity for responsibility will attain higher 
Mat hemamcss Scores on tests requiring both the Voweme mental 
processes, and the higher mental processes as tested within 
them tmworcorresponding taxonomie levelsa This sappearse to 
supgestdthat within our: educational setting the impatient, 
imaginative; disorderly , nervous; restless.— forgvetiule and 
inattentive person who may have internal conflicts and 
problems can be expected to achieve poorly in modern 
Mathematics: ©1f the Glasses are ‘composed of Ss tudents® within 
theaauos. rangel 121-136. thes teacher may ~expect thetstudents 


with higher self-control to achieve better within the 
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taxonomic level using the higher mental processes than 

the students with the same general intelligence but without 
this personality trait. The more dominant students would 
very likely achieve higher within the lower taxonomic 
category. This tends to suggest that the aggressive, 
conttidentvand persistent ™s tudents*would,attain higher scores 
at the Knowledge, Comprehension and Application taxonomic 
eve i: 

heewould appear that samdrireren teeducationa la@sectring 
Mish evbe -réquired:for®*those=students lacking the?required 
personalimty trarts’’ Since®seit—-control Consistent ly 
appeared rélatéd®to' atti tudey the data 'stigees to thatiwi thin 
Olrypréesent seducational@setting thoservpersons swhomare™ by 
Hature+calmy pattentvandtinhibited developed more’ raverab le 
attitudes to mathematics than those persons who tend by 
maLure LtoOtDe- impulsive, excitable, irritable, uninhabited 
Or aggressives it tmay be) thatvatdriteren BPSsetting mot 
Fequuring vathigh degrée*or "self-control ‘may "complement the 
Students with lless seif#control and thus produce =a positive 
attitude tokmathematics: 

Stepwise Regression Analysis pointed out those 
personality traits that appear to be related to mathematics 
achievement and to positive attitudes toward mathematics 
without taking any “spéci fic general intelligenceslevel»into 
account. Much the.same overall results were found. 


In order to succeed in mathematics at the Knowledge, 
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Comprehension and Application taxonomic level, beyond 

being endowed with general intelligence the personality 
trait of communality and attitude to mathematics, in that 
order,,were suggested by the data to.be- significantly 
related to mathematics achievement at this level. The 
students who are impatient, imaginative, disorderly, 
Nervous, restless,,. inattentive, or,thosée,.who-have internal 
conflicts or problems would likely achieve lower at this 
lowerataxonomi cy leved.., |i the ,student,already.has,a,poor 
attitude, he would likely achieve still more poorly... Since 
itjwill be. suggested. further. on in this development, that 
theadata, andicate, that: attitude. appears.to be,highly-related 
£OrSuccess) and..to, self-control, it,appearsythat the,students 
Notsabranging. thasetype of.personality to, the.mathematics 
classroom will not achieve as highly as ones who possesses 
theses traits: 

Thes result: may, be, interpreted. as. supporting. aatree- 
climate jconcept.of; the.school.~in.whach the,studenteaccording 
to; bas or, here aptitude..and; personality ,,as,.adlowed) ton choose 
among a large variety of meaningful materials and procedures 
to formulate. a flexible,program, and, thereby buald,a,;success 
pattern, based on, choices more, likely, in line, with has 
ability, interest and personality. 

When achievement within the Analysis and Synthesis 
Levels is analyzed, attitude, to mathematics (which is related 


to success or failure and self-control) and sociability each 
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play significant roles above that of general intelligence. 
This means that students who are low in Ssioc cabuslnstyon that 
is, those who are quiet, submissive, passive and easily 
influenced by other opinions do not succeed in problem 
solving, the taxonomic level corresponding to the highest 
mental processes. This may mean within our presieire 
educational setting the student not specifically possessing 
this personality trait will not achieve as well as the 
student possessing it even though the two are closely 
matched in general intelligence. This suggests, in problem 
solving the out-going student who demands required pertinent 
int ormatiom from materwals , ~othermsitudents), tor from, teachers 
fone -thiests.o1 wt on) tor sthel py ob ent,t nissino re-Ghkikely The sbemthe 
Student ewho siuccéeds .. orThe: ‘shy, que ty ss ubmiisisn ver isivuden t; 
wvenmwiten, ha gh treneral vintelia gen celsius resent si irs amo 5e 
jarWensyt uberiibal tem.© | (his appemue tee: midi Gate Ta.asivs tem Ion 
mathematics teaching where either the student in lower grades 
is made more sociable or it may mean a system where the 
quiets submissiveltstudent cis helped tovwalchieve trelib inj his 
own way. Perhaps individualized instruction or a free- 
climate school with a variety of meaningful materials ‘and 
approaches combined with a flexible program would enable 
these students to circumvent situations requiring a high 
degree of sociability. 

With regard to the: relationship of attitude toward 


mathematics, there are several important factors to be 
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considered. Evidence exists in the Appendix to suggest 

that high achievement (the success-failure dimension) is 
related to attitude. The second relevant factor is self- 
control... It appears that those students who possess self- 
control to a greater degree also appear to have positive 
attitudes. Another significant related scale is communality. 
Thet dependable, moderate, reliable, patient and steady 
person (as opposed to the impatient, disorderly, nervous, 
nestlesse person whelmaysthave anternal conflicts and 
problems) is also more likely to have a positive attitude 

to mathematics. «Lasitjde lexibi luty’ plays: as‘saiomitts cant: tro le 
invrelation io lattatudery the Gtudentsvwho treteless. flexible 
ave likely to possess higher attitude scores... This: may mean 
that the person who consistently brings to the mathematics 
Situation a personality which Ws) insightful, intormal, 
adventurous, rebellious, sarcastic and assertive will be 
more likely to leave with a negative attitude to mathematics. 
A person who is cautious, worrying, rigid, and overly 
submissive to authority, custom and tradition tends to 
develop a positive attitude toward mathematics. The above 
result may indicate that student adjustment by student. choice 
from a variety of meaningful choices could result in a 


higher attitude to mathematics and higher achievement, mi at 
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III. PERSONALITY VARIABLES AS RELATED TO ATTITUDE AND 


ACHIEVEMENT LEVELS 


The Analysis of Variance procedure provided the 
following results. "Differed" means "differed significantly 


at the 0.05 levels! 


Part: B 
Summary of results for the entire sample, for 
taxonomic Levels’ combined (A353); 
Sc The high=attitude group ditrered from the 
Tow-=attitude group on the Self-Control ocale, 


No other combination of levels. differed. 


Do The high-achievenent. group durtered trom tire 
low-achievement group on the Dominance Scale. 
No “other Combanation dttitered. [he hvgh- 
attitude group dittered tromethe low-attutude 
group on the Dominance Scale. No other 


combination differed. 


Sy The high=*attitudeserouptditfered on the 
Seciability Scale from the low and middle? 
attitude groups. The other combinations of 


levels aid notediirter, 


Cm The high-achievement group dittered trom the 


low-achievement group on the Communality Scale. 
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No other combination differed. 


The sexes differed on this scale. 


PX A sex-achievement interaction existed on 
the Flexibility Scale. The low-achieving 
females were second highest on the Flexibility 
Scale. The middle-achieving males were the 
least flexible, 
A sex-attitude interaction was present .on the 
Flexibility Scale. The low and middle-attitude 
males were equally the most flexible, ihe high- 


attitude males were the least flexible. 


Part € 
Sumiary of results for the entire sample, tor the 
lower taxonomic level, Al, (Knowledge, Comprehension, and 
Application): 
pe The high and middle-attitude groups differed 
from the low-attitude group on. the Self-C€entrol 


Scale, The high and middle-attitudé groups .did 


not differ from one another. 


Do The high-achieving group differed from the low- 
achieving group on the Dominance Scale. No 


other combination differed. 


Sy There were no significant results on the 


Sochabilrty Scale: 
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Cm The high-achieving group differed from the 
low-achieving group on the Communality Scale. 
No other combination differed. 
A sSexnattitude unteraction mwas presenta Lic 
low-attitude females had the highest 
Communality Scale scores. The high-attitude 
females had the second highest Communality 
scale” scores. “~The low-attitude ‘males ‘had the 


lowest scores. 


Fx A sex-achievement interaction was present on 
the Flexibility scale, wihie highest Piexiod lacy 
Scale scores were: pained Dy thes low-acnievineg 
females. The lowest Flexibility, Seale scores 
were gained by the middle-achieving males. 

The high=att1 tude” proup difiered in Plexmbadity 
scale =scores .from-the, low eroup., No other 


combination of levels differed. 


Fe As*expected, “a7sex difference was found to 


exist on the Femininity Scale. 


Patiae 
Summary of results for the entire sample, “for the 
hvghest. taxonomic’ Tével, “AZ, “(Analysis and: Syuthesis): 
exe The high and middle-attitude groups differed 


from the low-attitude group on the Self-Control 
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Scale. The high and middle groups did not 
ike e iy 


Do there were mo steniticanw results some tie 


Dominance Scale. 


Sy The high-attitude group differed from both the 
low and middle-attitude groups on the 


Sociabtlaty scale. 


Cm There was a sex difrerence on this scale. 


Partas- 1 
ounmany of results for 1.0, mrangeshl02I|Z0 or Ak 
(Knowledge, Comprehension and Application taxonomic level): 


Sc There-was a sex diiference on this scale. 
Do There were no significant results on this scale. 


Sy Thessitudents-with hiugh-attwtudes scored, Sa.cni- 
freantly higher. than; the muddle andthe low 
Ate tude wroupsy om this scale. elie other 


eombanations “of levels did not. ditter, 


Cm The: Students, with high attitudes) scored, signi 
ficamtly wha eher sthan, the imaddbe gandsethe giows 
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The high-attitude students differed from the 
lew-attatudé students on this scale: No 


other combination differed. 


As expected}satsextdafferencenwas¥found onrthis 


scale. 


Summary of results for the 1.0. ranges 110-120) tor AZ 


(Analysis 


Se 


and Synthesis taxonomic level): 


The high and middle-attitude groups were each 
SignitMeantlvye higher on, thes cel Contr oleccate 
when Compared to the Jow-atti tude croup... Ine 


hagheandtmiddlesattatudeyeroups didtnet dirrer. 
There were no Sioniriveant results om thisescale, 


The high-attitude and middle-attitude groups 
differed from the low-attitude group on this 
scale.’ the middle and hign-attitude proups aid 


not. dilpire iw. 


The high-attitude group dittered from the dow 
andemiddleaatta tudeterouphon. thasescade.saithe 


middlerand low=attatudecgroupsrdidrnetridii¢er. 


There were Norsdontri1cant dit terencess on. this 


Scale. 
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There was a sex difference on this scale as 


was expected. 


cummary. of results for the 1.0. range 95-109 for 


Al (Knowledge, Comprehension and Application taxonomic level): 


Fx 


Fe 


Part E-4 


An AC interaction was present. The males at 

the low-achievement level were the most flexible; 
second in flexibility were the females at the 
high-achievement level; the low scores in 
flexibility were obtained by the males of «the 


hich achaevementale wed. 


Assexpecteds the®sexes! dudferedt onrthisi scale: 


Summarys Of results tor thesis Trance o-oo, 


AZ-(Analysis and Synthesis taxonomic, level): 


The 


Do There were no saenificant differences. on 


Px these 1 0ureaSsca les, 


Fe There were sex differences on these scales. 


present study indicates, when the entire sample 


Was. analyzed, attitude to mathematics was related to selt- 


Gontrol and to communality, The seli-centrol! relatvonship 


emerged from both methods of analyses, the Three-Way Analysis 


of Variance and the Correlational method. When males only 
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weve Consideredvin ithe "corre lataonal analysis, wattitude 
was related to self-control and to communality, but when 
females only were considered attitude was related only to 
Séirecortrol. 

When achievement A3, (all taxonomic levels combined) 
was considered using the entire sample, there were signi- 
ficant differences among mathematics achievement levels on 
the Dominance and Communality Scales. When an analysis was 
performed using correlations, achievement was again found to 
bejréelatedsto dominance and to communality as welle as, to 
Sociability. It thus appears that the. Three-Way Analysis of 
Variance results, although accurate as stated, were not as 
ie MisuvVvemasmthe results obtained from the correlational 
teehneque. (sHowevex, for the significant findings the Analysis 
Ofmviarranee method enabled further tests to bemcarnied out 
tojimdveatewwhich specific levels differed. Interaction 
effects were also identified. 

For achievement category Al, achievement within the 
Knowledge, Comprehension, and Application taxonomic level, 
the Three-Way Analysis of Variance method yielded significant 
differences on the Dominance and Communality Scale scores. 
The correlational procedure indicated that achievement 
within the taxonomic framework described was related to 
dominance and to communality but also to sociability. This 
provided substantial support to the Three-Way Analysis of 


Varwance results. 
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When achievement, A2, within the Analysis and 
Synthesis taxonomic level framework was analyzed, the 
Sociability Scale scores came close to significance 
(pMRse 09) .©* The? corre latwonal! procedures relatediatti tude 
with sociability and with dominance. 

If substudies parts B, C and D in which the entire 
sample was analyzed, are examined, it is evident that 
Siignit i cart» ditterences* in’ seit control andseciabal ity 
were consistently found between the attitude levels. The 
high and middle-attitude groups differed consistently from 
the~ low-atti tude’ group’ on ‘the’ Self-Control Scale. “With? equal 
Cons1s tency ,P the? high’ and’ maddle-attatude. Groups Mice met 
ditfer an Scores® on’ the’ Self-Control? Scales. ) Thats? Seems to 
mdveave itthatywhen levels , classrooms’, ox! sroupsY are 
important’, teaching the low-attitudevclass may require 
different materials, techniques, and curricula because’ of 
thecorres ponding (lower) sel: cont rolvytactor. 

With respect ‘to’Soctabila ty, when: groups Orc lasses 
are’ important ini‘teaching’,’ thereappears to bewconsisitent 
evidence that the high=attatude’ group differed fromthe 
micidile® and low-attitude"eroup™on Socraba laity bur® that the 
middle and low-attitude group did not differ from one 
another. This nay dndicatet*thar am teaching middie sor low- 
attitude students one should use procedures which do not 
place a high demand on sociability.’ For the high-attitude 


group or *class', procedures, materials and techniques which 
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require high sociability may be emphasized. 

When scores of achievement were taken as a cross- 
section of every taxonomic level, A3, representing a 
sample of all levels of mental processes, the high- 
achievement group differed from the low-achievement group on 
the Dominance and Communality Scales. The middle group did 
notaditrer frompthe\ owl er theshighyorouphe Thisaténdss to 
Suggest that the high achievers could be expected to be 
aggressive, confident, persistent and dependable. Since 
the literature indicates that the process of mathematics 
willetendrtosbegpreparation) ine creativesprecessesehecessany 
forssolving problems»which are unforeseen, atthe present 
timese theypersenadityeot the haghgachievers Suggestoythar 
forithisygroupepreductive learning throughsdiscovery, might 
be feasible; ‘Teacher-taught classrooms: as. found at present 
Mohit, well be unnecessary for this groups “On the contrary, 
Students\of) low achitevements may’ notchaverthe necessary 
personality! trai tsa torpersisity independentlypsinceyasqare roup 
they differed significantly in dominance and communality. 
Onmithei whole, these students might.be regarded as inhibited, 
inditferent, *slow in thought ,~ndyaction, avoidant of 
Sditietlonse of; tension andwdecisdon, impatrentdandsdiserderly. 
It appears the low-achievement group would have to be 
carefully led, perhaps in such teacher-taught classrooms as 
found at present. A sex-achievement interaction was present 
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highest and the high-achieving females scored second 

highest on the Flexibility Scale. This appeared to show 

that these two groups are similar in they tend to be 
insightful, informal, adventurous, confident, rebellious, 
idealistie sarcasticsand cynical. This may Usuggest that 

in mathematics project work requiring a high degree of 
creativity and flexibility, grouping of the low-achieving 
males with the high-achieving females might provide a 
promising group for creative work. However, teacher guidance 
may be required for orderly development. The other groups, 
WOesappearin pitorbe tas ‘Plexibley but pdsisibly horeveauitrvous, 
industrious and methodical would perhaps produce finished 
projects tin «mone vorderly-and ikormalyYsty lene Tire naddle- 
achneving nales were “thenleasit telex le gard tast©a Gresultmnisit 
requure neoréMexténsive) guidance 1 "crea Give projects or 
Gass: 

Sinilar trindings tastier tthe comb ire d flevels €c ibed 
above were found for the lower taxonomic level. With respect 
to achievement within the lower taxonomic level (Knowledge, 
Comprehension and Application) the high-achieving group 
scored significantly higher on the Dominance and Communality 
Scales than the low-achieving group. The middle group did 
not differ significantly from the high or low group. This 
appears to indicate that the teacher could expect classes 
of high achievers to be aggressive, Peres Geme sand 


independent as well as dependable, patient, conscientious 
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and prone to have good judgement while expecting low- 
achieving classes to be indifferent, Silent; lackingyan 
self-confidence, as well as impatient, disorderly, restless, 
nervous, inattentive and forgetful. This dichotomy in 
expectation should possibly be balanced by suitable 
educational procedures and programs as well attempts to 
provide confidence -building experiences. The study 

being reported supports the concept of classes, designated 
as transitional, adjustment, pre-employment or by some 

other suitable phrase,which account and provide for the 
personality of the individual as well as for his low general 
intedtlygence. 

For achievement AZ, the Analysis- and Synthesis 
taxononieyleveb=correspondingstoethe chigheées ti leveladtymental 
PLrecess sinsmathenaticaljthought; moypersonality sicaleds 
emerged which were associated with levels of achievement. 
However, the Stepwise Regression Analysis procedure using 
altiofidthe savailable;data  indicate)that Secrabilatyoplays 
ansienaficant»rele ~reThe «Three-Way tinalysiswproecedurejdid 
wossupcover thisescadesspossibly dué<stoethe clossigot fdata 
resulting from the requirement of equal or proportionate 
cell membership which needed to be met. 

Females consistently scored higher than males on 
the Gommunality Scale. + This.suggésts cthatefemalessat this 
age level may be more dependable, moderate, :reliable, 


patient and conscientious than their male counterparts. 
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Since this scale was found by the Stepwise Regression 
procedure to be a significant predictor over and above 
general intelligence for mathematics learning, some 

Support is obtained for the suggestion that different 
procedures and methods, and perhaps incorporating materials 
with mathematical applications likely “to™interest females 
be used to enhance attitude change and achievement gain. 

As indicated previously, when general intelligence 
was held constant in Part E of the study, the Three-Way 
Analysis of Variance procedure did not yield some of the 
Significant scales that emerged from the other: procedures. 
ommce-only a’smallYnumbér: of “subjects “per ‘cell ewas “avail - 
able.for use, Part “E should’ be viewed. with caution. 

Results from Pearson product-moment correlations and the 
stepwise regression analysis which used all the available 
data should be employed as indicators of the personality 
SeEectsmover-and -above ‘general ‘intelligence. "However, 
attitude’ to mathematics was“shown by ‘all *three methods “of 
italysa@s to "be rélated to self-control, 'commumality “and 
Ble Dility 2" The tcon'si's tency “of “titis’ “result “suggests *that 
the personality brought into the present mathematics class- 
room may bear a significant part in the attitude developed 
toward mathematics. It appears very important that students 
who do not possess these personality traits'and’also, as 
indicated by the Stepwise Regression Analysis method, those 


students who have a consistent failure record be initiated 
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into a mathematics program more appropriate to their 
personality. Success in the formation of such a program 
might ultimately break the cycle of failure stemming from 
personality maladjustment and result in positive attitudes 
and possibly higher achievement gains. 

Some of the above results are in agreement with 
findings by _pLrev lous -researchers...in .Part 8 .of athe ysitudy 
it. was found that when the entire sample was studied, the 
nigh-achwevers sseored, signiticantly hisheyeia sdomimance 
than the low achievers. An analysis within the high-achieving 
group was; performed... Thedata revégl that.tor,the | Oaernange 
ILO- 120 eat. the Knowledge, .Comprehension yand Application slevel, 
anwtG inte GactLon .was present .(p-= .098) tor fachievement and 
Sexions~the -Dominamee Scale. Analysis, of-the ,data indicate 
much thetcame. result as found by Neale y( 1969). onamely that 
submissive students achieve better, with the females being 
More Submissive tlvan.males «at ;thas phigh aachtevement leved, 
At the middle level of achievement the females were more 
dominant than the males. The middle-achieving females were 
alsoamore. dominant, than any,other, sroupyior any leveliy For, 
the low-achieving students the males were more dominant than 
the females with the females being extremely submissive. The 
males at this low-achievement level were more dominant than 
any other group of males at any other level. This suggests 


that submissiveness appears to be related to high achievement 


within the sample analyzed. 
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A result similar to that reported by Aiken (1963) 
was found in the relationship of self-control to attitude. 
When the effects of mathematical ability were partialled 
out, Aiken found the CPI Dominance and the CPI Seif-Control 
ecales were still Significantly associated with attitude to 
mathematics. The significant result, on the Vomrnance socale 
might have been due to the different age level of the 
subjects analyzed. 

Fair (1959)) 1m has study of college: students. 
found a significant correlation between the Flexibility 
Scale and achievement. However, this correlation was low 
and negative. When the entire sample within the present 
Studyuwas valalyzed, no assoclatiom oc Plexnubarla ty wach 
achievement [Of any achievement category emenpeds: 

There was no) indication, at any 1.0. level thar high 
problem-solving ability was associated with masculinity at 
thissage level. When the Femininity Scale was analyzed; for 
levels of problem solving, the superior problem solvers were 
mot found to have significantly, lower scores on the: Femininity 
Seale. in addition, No Siteniticant ditrerences emerged 
foreany other taxonomic, level. = The result docssiot, lend 
Sipport, at leasit ‘for this age Level,) to Miltonys (4957) 
study, which found that masculine identification was 
associated with higher problem-solving scores. However, 


Milton's subjects were college students. 
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Vea SeCONGLUSWION 


Although a primary aim of the present study was 
CO determine 1f personality traits were associated. with 
mathematics learning over and above general intelligence, 
one of the procedures employed was the Stepwise Regression 
mpalysis; which yielded yariables acting as statistically 
Significant predictors. These factors were then used, not 
so much for prediction, but for their value in determining 
Piecertaine personality Varvables dew tact comtri pute ate 
mathematics achievement at this grade level over and above 
Venerol ante! lvoence.. | lie same procedures was used io 
ascertain those personality Lactors) whichoare Signinicancly 
related !to attitude. 

The present «study andicates: that Certagn, pe rsond mury 
trarts sare indeed related to mathematics learming sandiuo 
COSitive attitude formation. Various experimental ‘seiool 
settiangs may require difierent. personality “traits “cor 
optimal functioning within the new system, ~~ Investigation 
intoesuch associated traits wouldsappear fruitiul to ald 
concerned With mathematics learning; the Student, the 


teacher, the parents, and the guidance counselor. 
V. IMPLICATIONS FOR FURTHER RESEARCH 


Since the Self-Control Scale was-found to be 


significantly associated with attitude to mathematics, a 
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study should be undertaken to determine if different 

school settings and procedures, as well as policies which 
do not demand high self-control, would produce positive 
attitudes. As an extension of the study cited, comparative 
Studies should be undertaken to determine whether or not 
diererenierstudent si within experimental Schoo lsqrequire 
personality traits over and above general intelligence 
which differ from the ones found here in order to perform 
well, Lijits Saude asitta possubility tthatecentaimans tructional 
Settings: may require! certain persinnality ‘trai ts’ aun’ the 
Suudemurim rorder that: hey adapt roptimalidse tot pete 

Consais tent. treseanch overithe school years? ouldibe 
canmed: out. (to determine: af any personality trait contributes 
Or detract s# irom vachievement.s UX samitiaie stud. icoutdebe done 
wattiniespectmto. attitude. Such mvesitipationsswoullddeter- 
Manes at there: were any marked changes’ from year to year, 
grade to grade, or School to school, 

Research should be conducted in order to determine 
Miematerivals. can be written which arevsuited ta certain 
Persomality ‘traits. The consistency of approach by 
students (cognitive style, which the writer believes is very 
closely linked to personality) to materials that complement 
this style might produce higher attitudes and achievement. 
Similar studies should be carried out to explore the 
possibility that different materials be written for males 


and females. Differences in psychological femininity, 
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Capacity for responsibility and Suciability suggest room 
for differential instructional materials and techniques, 
This study found that the females differed from males on 
several personality scales. The result might suggest 
they scould also differ in cognitive styie. linus females 
might respond to material more specifically suited to their 
style in a manner condusive to higher achievement’ and 
aitetudes . 

ihis study gives support Co the concept) of 
imdivvdualrzed instxyuctvon. IG appears that macemials 
differentiated according to general intelligence, personality 
anid attitude might produce results in the individualized 
setting which more closely approach the optimum. 

It Might also-be of value tourepeae tits is'tudy 
using different socio-economic levels and large random 


samples to extend the degree of generalization. 
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TABLE XV 


THREE-WAY ANALYSIS OF VARIANCE ON THE COMMUNALITY SCALE 
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TABLE XVII 


THREE-WAY ANALYSIS OF VARIANCE ON THE FLEXIBILITY SCALE 
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THREE-WAY ANALYSIS OF VARIANCE ON THE FEMININITY SCALE 
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THREE-WAY ANALYSIS OF VARIANCE ON THE DOMINANCE SCALE 
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MATHEMATICS ACHIEVEMENT TEST -- PART A 


MOST QUESTIONS ARE FROM GRADE SEVEN. 
TIME: Lea Vache 


Attempts Questions 


PART A 


KNOWLEDGE, COMPREHENSION AND APPLICATION 
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MATHEMATICS ACHIEVEMENT TEST 


The measure of segment BF is how many units long? 
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d) CE = BD 

e) ‘CA = DE 


Angle 'c' and what other angle are corresponding angles 
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The number associated with a point in a number line 
1s the q of the point? 


a) measure 
b) numeral 
Cc) supplement 
d) coordinate 
e) segment 


An acute triangle has exactly how many acute angles? 
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In a right triangle, the sum of the measures of the two 
acCULEMan gles, Im degreés as’? 
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Which ray is the common side of & KNM and @MNL. 


a) KN K 
lens) KM N ™ 
c) NM 
d) NL L 
e) NK 


Which word from the list expresses the following idea: 
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A) collinear 
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d) geometry 

e) line 
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Which word from the list expresses the following idea: 
rdis | ont tp fanes 7" 
a) angle 

b) endpoint 

c) parallel 

d) perpendicular 
e)) Bray: 


Which symbol expresses the idea of intersection? 
a) ae) 
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e) —» 


Ef ethe intersection of two lanes thet are im the same 
plans us the empty set, then the two lines e 


a) meet 

b) are skew lines 
Carew paraded 

d) intersect 

e) meet at a vertex 


Bh trvangile is the union of three 2 determined by 
Envee moncollinedr, points. 

a) rays 

b) segments 

c) lines 


d) half-lines 
e) scalenes 


When 5,000,000 is written’ in Scientific notation the 
answer 1S: 
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Which one of the following represents the associative 
property of addition? 


a) m(n+p) = mntmp 

b) (atb)tce =. at+(btc) 
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Counting numbers that have more than two factors are 
2 numbers. 


a) prime 

b) twin prime 
ey) ‘ma Gurat 

d) composite 
e) whole 


Mr. Jones has a triangular field that is bounded by 
three highways. The length of each side of the field 
apne, rods.. What is the: perimeter of this field in 
nods? 
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Asprlet flew an. airplane 2510 miles in 4 chours .» He flew 
at an average speed of how many miles per hour? 
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The rectangular floor of a certain ‘convention room 15 
113 1/4 feet long and 80 1/4 feet wide. What is the 
area. vor the: floor ani square steep? 
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Perio 1) eo 80 1/4 
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Une tshape of a ficld is Square. “The Length of aside 15 
60 feet. What 16 the perimeter of this tield in) yards; 
a) 240 
By 300 
c) 400 
d) 80 
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inp ain®, Billi walked’ (Messi than 11 miles on Friday and 


Saturday together. He walked 5 miles farther on Saturday 
than ion Friday. “Which) condition expresses the.-number of 
miles he could have walked each day? 


a) FHS<11A Ft5=S 
b) FtS<11A FtS > 11 
c) F= 11+S 

d) S+11=F 

e) Stll=F-5 
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Phil had $5.17. He earned more money, but still had 
less than $7.00. How much money had Phil earned? 
Choose the condition that expresses this. 


a) NP o7=o.07 
BS. 17+7=n 
©) 5.0 7+ <7 
di. < N-5., 17 
e) 5. i74n > 7 


One gallon of gasoline costs 38.5¢. At this rate, which 
condition expresses how much Mr, Carter had to pay for 
14 gallons of gasoline? 


a) 38.5/14 = x/l 

b) 38.5/x = 14/1 
ey 58.571 = 1400 
d) 38.5/1 = x/14 
e) 38.5(x) = 14(1) 


Last week Mr. Smith drove .5 as many miles as Mr. Hayes. 
Mra Hayes idrove, 126.5 miles Gast week. Which condition 
expresses how many miles Mr. Smith drove? 


Spy le = so) Ve2kGh.0 
bees (ee 1428.5) 
c) .5(1)= 5(128.5) 
menor /-.L2.6) = Sia) 

Gaim le/ See = 28 57/2 


Pigen needs at least 1 1.4 db. of Salted nuts tora 
party. The nuts she wants are sold only in 3/8 lb. 
cans... What is the fewest number of cans does Ellen 
have to buy ? 


Mr. Kenistion had 15 1/2 bushels of apples. He sold 
some, but not all, of these applies and then had less 
than 7 1/8 bushels left. Which condition expresses 
how many bushels of apples Mr. Kenistion sold? 
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MATHEMATICS ACHIEVEMENT TEST 


WORK CAREFULLY, ALTHOUGH THERE IS MUCH READING IN THIS 
The], THE LEMS ARP SPOR GRADE. Oo} 7 ANDO SG... WRYOACL, Lint: 
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MATHEMATICS ACHIEVEMENT TEST 


Suppose 'm' and 'n' represent two natural numbers. Which 
one it the ollowine Statements 1s note true, Note; Oud 
sane OoKeratce Pyle ees Hii hee MCN NUMbe Tse = 4 2a. 4501, 


a); Lin vand “nares both even, then ™ can be reduced 
tora Wowe nr tiractaon:, cs 


DLE im weand'n! are, both odds tien. can always be 
reduced toa lower inaction. ss 


Chiat ~ = S, Gheme Mm") Usetdignisd i eelby.  mVvewetnat mick tone re 
1s 
ci aee 


6Yo Om a remaiider 


Z, 
m a 
aces then m=2 vand n=4. 
m 2 


Cle lit = then 3m=2n. 


fi) WES? 
Cre Tel Sie S (oe aeors eee Gf jodd natural number si, 
umdey witch Of the hollowing wperatlovs si cisthessc to. 


Glosed¢ hate ws. which, operations, when app lacd sto any, 
DAimOn ce Lemen tS sOt. o. swil lava ela oniiare emery cS © mason an 


A) ADDITION “B)) MULTIPLICATION €) DIVis LON 


Thercorrect answer is; 


4) Amaid Beonly 
b) A and Gyonly 
Gye Bands |G sony 
d) A only 
Ee) Beonly 


Examine the following number sentences and discover the 
pattern. “SEE C), D) WHERE THE CLRCEED INUMBERS, GIVE, Ay TINT. 
ee) 


Dee = Sa ol 3 
Boy) Jae2a So) = ene Or 6 
C) 1+2+3+ @)= ORS a ih 


D) 1+2+3+4+6) = a eeu 


Using this’ pattern “ind the sumvor ali the whole numbers 
between land 1S tancluding "and W59.. ple sum Us: 


Alero 
bay 910 
ala 0 
d) 120 
e) 180 
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Decide which one of the following is not true. 
Three straight lines can be drawn in a plane so 
that there 


a) is no intersection point 

b) is one intersection point 

c) are two intersection points 
d) are three intersection points 
e) “are Lourwinmtersection points 


John is thinking of two natural numbers where N = in es 
ee y One is smal lem traneceand the otter as smaller, 
than 9. Which one of the following statements can be 
correct? 


a) the sum of the two numbers can be greater than 15. 

b) the difference of the two numbers can be greater 
than’. 

c) the product of the two numbers can be between 1 and 56. 

d) the sum of the two numbers can be less than 2. 

ey) cthetproduet oe: the two mumbers can be! Less! thane 1 


Examine the following number arrangement and answer the 
ques tren be Vow a i. 


1 Aan OW gL 
2nd iE ah cee ROW -Z 


numbers TO 1 in Row G) 
HEOES in Ses Row @ 


yond 1 2. Row GD 


(7) ew ROW= es 


If: the rows are continued in the same pattern, what will 
thersecond mumber be 1m) thew iiteenth rows 


d) 16 
e) 60 


In his dresser John has 12 socks. He has 4 blue ones and 
8 brown ones. If the room is dark and he cannot see, what 
is the minimum number of socks he must pull out to make 
certain he has two of the same color? 
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All thesstudents an a ’certain class Slay either- basket- 
ball or checkers. There are 14 students who play 
basketball; there are 16 students who play checkers; 

and there are 10 students who play both games. How 
many *students are: im’ the class 2 


FINES 

b) 24.0 total oF total @7 “16 
GS) 2.0 14 when when the 10 
De allegs) 1:0:-—a-s is included 
e) 30 included 


tO tak oe ae 


Whieh \tractvonsgiven below results in.ithe largest 
number when the entire fraction vs placed under a new 
numerator of one? 


a) a2 

Dal lef ae te 12s) 
Cham Oly ce ele) 2) 
a) ak 2 Uae 2,0)) 
e) 1/20 


A vfatherris maneéttames as old ass his son., 11 the son 
isenows’n'tyears old, hew old will the father be inge 
years? 


ai) soll ore Sve ars 
bent S)eyears 
evan’) gsyears 
d)anwet OS) eyears 
e) 9n years 
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AN ATTITUDE TO MATHEMATICS SCALE 


The best answer to each statement is your own first 


impression. There are no right or wrong answers. Think 
carefully, but do not spend too much time on any one 
question. Let your own personal experience guide you to 


choose the answer you feel about each statement. Please 


mark a response for every statement on the answer sheet 
provided. 


1. I find most mathematics lessons: 


a) extremely interesting 
DO Celi Peres tio 

Sein ceves cme 

dj not very interesting 
SUM MOtmd teres tanliesac ed | dl 


2 seknowledge ot=mathematics for any job at all isc 


a) most important 

b) very important 

¢) quite important 

d) of small amportance 
e) not important 


3. Lt Tedidinot haverto take mathematics, 1 would dake school: 


a) much less 
Doidalist tae. ess 
c) same as now 
djivaalbittile better 
CJ eNUG mbes tet 


4, Mathematics is: 


a) the most important subject 

b) one of the more important subjects 

c) just.as important. as: any other subject 

d) net, as important, as some of the other subjects 
e) the. least important subject 


bel tind problem solving: 


a) extremely interesting 
Bb) quite interesting 
Giednte res ting 

d) not, very interesting 
ey noteinteresting atoali 
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When I have difficulty with a new topic in my mathe- 
matics course, I ask my teacher to clarify the section: 


a) very frequently 
bo? erequent ls 

c) sometimes 

d) hardly ever 

e) never 


If books about mathematics were available, I would: 


a) read. most of them 

b) read some of them 

¢) look: at the diagrams and pictures 
d) page through some of them 

e) never look at them 


If someone says mathematics classes are worthless and a 
Waste of time, I] would: 


a) strongly disagree 
b) tend to disagree 
Glinoet. take: atside 
d) tend to agree 

e)) strongly agree 


When I do my homework, my mathematics is: 


a) always done first 

b) often done-first 
GPustally, done iirsit 
d) sometimes done first 
e) never done first 


Hind mathematical puzzles: 


a) extremely interesting 
b) quite interesting 

c) sometimes interesting 
qi neGwery an teres ting 
&)) notruinteresting at all 


I would be interested in taking other subjects that make 
use ‘of: 


a) a great deal of mathematics 
b) quite a bit. of mathematics 
c) some mathematics 

di aniattle mathematics 

e) no mathematics 
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Ii?given: the: opportunity tio. join, one of the following 
clubs, I would prefer a: 


a) mathematics club 

by seaenceme lubeiPhysics) 
ec) sexzence clubs (Chemistry) 
d) stiences clube Geolosy) 
eS) gliterary <¢ lub 


[Tz 1 could receive one of the following magazines, for 4 
vedi. would pa ek: 


a) a mathematics magazine for high school students 

b) a magazine combining science and mathematics for 
high school sustents 

c) a science magazine for high school students 

d) a geology magazine for high school. students 

ejita litevary magazine for high school,students 


When I study my mathematics course, I most often: 


a) make written summaries of the sections covered 
b). do additional problem solving 

ejedo many dri jd questions 

iememeorize Chestormulaseiven mane the text 

e) look over some work done previously 


iteleeds ted my, courses InsoOrder Ot preter ence wl awoud 
place mathematics: 


Auer ie Sie 
b) second 
e)ethare 
e)efourth 
e) eee eh 


Whenever mathematical problems are presented to us for 
Sl Oise ela eer 


a) a great deal of satisfaction in working them out 
b) quite a bit of satisfaction in. working them out 
c) some satisfaction in working them out 

d) very little satisfaction in working them out 
ejeno satistaction in working them out 


My mathematics course has made: 


a) mathematics enjoyable for me 

b) mathematics a pleasant course . 

¢} me feel indifferent towards methematics 

d) mathematics classes an uncomfortable experience for ne 
e) me strongly dislike mathematics 
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I feel my mathematics teacher: 


a) enjoys teaching mathematics 

b) gets some pleasure in teaching mathematics 

c) gets some satisfaction in teaching mathematics 
d) neither likes or dislikes teaching mathematics 
e) dislikes teaching mathematics 


When I do my mathematics homework, I am usugliy: 


a) extremely interested 
b) interested 

c) somewhat interested 
d) not too interested 
elenet anterested at all 


a) keenly interested 

b) interested 

c) somewhat interested 
d) not too interested 
eVenetrinterested at aly 


The average amount of time I spend on homework assign- 
ment in math, takes the following time per day: 


a) more than one hour 
bn 5/4) hous te “one. hour 
e) 1/2 houmsto. 3/4" hour 
a) i/ 4 hour to w72 hour 
ée) 0 hours to 1/4 hour 


When I get an assignment in math.: 


aol so 1 immediately 

Diwlede wit reventue bly, 

Cc) l=may cetCiit cone 

djl put it off asi long as possible 
ell don't dowit 


Most of my work in this class is done: 


ale to satisty my Curiosity about mata 
b) to gain competence in math 

c) to get a good mark 

G)eto) (Usit= pass the class 

6) fo put in the time -aldotted to math 


Durine mathematics lessons) feel: 


a) extremely confident in myself 
b) quite confident in myself 

€) confident in myselt 

dia lattle unsure yon myselt 
ejveve ry unsure, One myse ls 
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